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THURSDAY, OCTOBER 25, 1888. 








EMFIRICISM VERSUS SCIENCE. 

HERE is among the general public a_ perennial 
tendency to exalt and honour the man of affairs— 

the man whose business it is to pose as figurehead and 
carry through great schemes in the face of the community— 
at the expense of the quiet student or the scientific pioneer. 
And every now and then this permanent tendency is 
played upon by someone who ought to know better, and 
excited into more conspicuous vitality ; sometimes taking 


the form of a demonstration in favour of “ practice” as | 


? 


opposed to “theory,” sometimes the form of a flow of 
ribaldry against scientific methods and results. Such a 
periodical outburst seems to have broken loose just now, 


and the technical press is full of scoffs at men of science, | 


and glorification of the principle of rule-of-thumb. 

It is easy for students of science to smile at the ab- 
surdities thus propounded and to take no further notice. 
It is only statements which have a germ of truth about 
them that are able really to bite and sting. And if a feel- 
ing of momentary irritation is excited by reading some 
piece of extra absurdity set forth for the unedification and 
misleading of the public, the best antidote is a return to 
one’s own work, and silence. 

It is possible, however, sometimes to carry complais- 
ance toofar. “ If you make yourself a sheep,” was one of 
Franklin’s mottoes, “ the wolves will eat you ” ; and there 
is sound worldly wisdom in the maxim, though it may be 
difficult always to reconcile it with some other precepts 
of a higher authority. 

The only really irritating thing about these attacks is 
that they do not call things by their right names: if they 
did, the absurdity would be too glaring for anyone of 
importance to be taken in. So they sing the praises of 
empiricism and decry science under the totally false and 
misleading names of “ practice” and “theory” respectively. 
Now plainly there is do real antithesis possible between 
theory and practice unless one is right and the other 
wrong or incomplete. If both are right, they must agree. 
If one is conspicuously right and the other conspicuously 
wrong, it is a very cheap and simple matter to distribute 
praise and blame. 

Whenever there is discordance between theory and 
practice—a theory which says how a thing ought to be 


done, and the practice by which its doing has hitherto | 


been attempted—manifestly there is something wrong 
with one or other of them. The blame should be applied 
to the error, and the error may lie equally well on either 
side. The practice in early steam-engines was to cool the 
cylinder at every stroke in order to condense the steam. 
It certainly did condense the steam, and was therefore 
successful. The self-styled “ practical man” of that day 
would most likely have derided any small-scale laboratory 
experiments as futile and ridiculous, and not correspond- 
ing to the conditions of actual work. Nevertheless, that 
eminent theorist, James Watt, by studying the behaviour 
of saturated steam under various circumstances in a 
scientific manner, and by discovering that the pressure in 
any connected system of vessels containing vapour would 


rapidly become equal to the vapour-tension corresponding 
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Justification of its performance. 


| any theory as to why it so acted. 





to the coldest, did succeed in introducing a noteworthy 
improvement into a time-honoured practice. Again, the 
question of the specific heat of saturated steam, whether 
it be zero, or positive, or negative, is a highly scientific 
question, first solved on the side of theory by Clausius, an 
eminent example of the purely scientific worker ; but the 
fact that it is negative has an immediate practical bearing 
on the important subject of steam-jacketing, and fully 
explains the advantage of that process. 

But it may be said the advantage of the steam-jacket 
was discovered by experience. Very likely. It is a con- 


} spicuous and satisfactory fact that progress can be made 


in two distinct ways. Sometimes the improvement is 
discovered by what may be termed blindfold experience : 
a certain operation turns out to be uniformly successful, 
and, without any further knowledge, that is sufficient 
The observed fact that 
inhalations of chloroform produced temporary anesthesia 
was sufficient justification of its use in surgery without 
The motion of the 
planets in ellipses, according to certain laws, might have 
been deduced from the theory of gravitation; but 
historically those motions were deduced by a laborious 
comparison of observations. Sometimes observation is 
ahead of theory ; sometimes theory is ahead of observation. 
It is mere nonsense to decry either on that account. 

It is also absurd to deny that our knowledge of a fact, 
and our confidence in its use, and of all the conditions 
under which it may be used or may not be used, are enor- 
mously enhanced when one knows not only the bare fact by 
observation empirically, but when also one thoroughly 
understands the reasons and the laws connected with it. 
It would be justifiable to employ a successful drug even 
if one knew nothing of its mode of action, and could give 
no reason for its effects; but it is far more satisfactory 
to understand it exactly, and to have a complete theory 
of its physiological action. One can then decide before- 
hand, without empiricism, or a possibly fatal experiment, 


' under what circumstances and to what constitutions it 


would be noxious. 
The fact that lightning-conductors are often successful 


| is ample justification for their use, but it will be far more 


satisfactory when, by help of laboratory experiments and 
theory, one understands all the laws of great electrical 
discharges, and can provide with security against their 
vagaries. 

These things are truisms, but it would seem to be 
sometimes necessary to utter truisms. 

Sometimes one hears a judgment such as this: “ Yes, 
he is a very good man in some ways, but he is too much 
of a theorist.” And then there is a sapient shaking of 
heads, as if the term “ theorist” were an intelligible term 
of abuse. You suppose it means that the wretched man 
knows too much about the mode of working of things ; too 
much about the strength of materials, too much about 
graphical statics, if he is engaged in building a bridge ; 
but if you ask the meaning of the fatal term, you 
find it explained in some such way as that “ he does not 
attend to details,” or “he does not look after his work- 
men,” or “he accepts rotten materials.” Then why not 
apply some term which shall legitimately mean these 
things, such as careless, or lazy, or ignorant, or un- 
business-like? Probably the word “theorist” as a term 
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of abuse is meant to euphemistically imply all these 
things. Ifo; it is a foolish euphemism. 

There are certain notable theorists who are so eminent 
that no one is willing to stultify himself by’abusing them ; 
and inasmuch as the superabundant energy of some of 
these men often leads them occasionally out of their 
main pursuits into alien fields of activity, wherein never- 
theless they frequently shine as the equals or superiors 
of smaller men whose life-work lies in the same fields, 
customary to ingeniously attempt to 
exclude them from the class it is wished to denounce, 
them in the circle wherein they are 


It 1S becomin 


and to include 
comparatively amateurs or dabblers. 

At the recent meeting of the British Association the 
old joke was repeated about claiming Sir William Thom- 
son as an electrical engineer instead of a physicist and 
mathematician. This is all very well as a joke, but the 
British public is too apt to take these things in sober 
earnest. The range of activity of a pre-eminently great 
man is frequently not a narrow one, and he is extremely 
likely to shine in whatever he takes up, even it be only as 
a pastime, or as relief from more serious work. Sir Isaac 
Newton made an excellent Master cf the Mint. 
therefore, in his day, City men claimed him as essentially 
one of themselves. Sir William Thomson has amused him- 
self with navigation, as well as with electrical engineering. 
against theory is becoming absurd. It 


Perhaps 


This outcry 
used to be confined to the conclusions of mathematics. 
It is indeed still rampant there, but it is being extended 
also to conclusions deduced in the laboratory. 

Everything done in the laboratory or the study is 
The right place to study the 
The right 
engineering is in the hold of a 


looked at with suspicion. 


s on a locomotive. 


laws of steam-engines 
place to study marine 
steamship. ‘The only place to study lightning is in a 
thunderstorm. 

Give out these plausible fallacies with a certain unction 
to a British audience, and you will evoke “loud ap- 
is so easy to evoke loud applause by talking 
Your British audience 


plause.” It 
pernicious but plausible nonsense. 
hates to think, and likes to have its stupidity tickled by 
some after-din! sentiment, which makes it feel that, 
after all, no one really knows anything about anything ; 
that whoever professes to understand a subject thecre tic- 

a quack; and that the only difference 
lf and everybody else is that some people 


ally is ¢Aso fa 
between itse 
cloak their ignorance under a show of learning and 
These 

be cheaply derided. 


humbugging theorists 
may therefore “ There is a lot of 
arrant humbug stowed away now and then undera mathe- 
said a technical paper the other day. 

Any man who 


mathematical formule. 


matical cloak,” 

And what of the 
talks sense and goes to the bottom of things, so as to 
really understand and to be able to explain what he 
means and how things are, is essentially a practical man. 
One class has no right to monopolize this adjective. A 
mathematician may make statements according com- 
pletely with facts and phenomena, and leading to the most 
complete understanding of every-day truths. An empiric 
may utter the most glaring absurdities, utterly out of 
harmony with anything in heaven or earth, or under the 
earth. Is Prof. Stokes therefore to be styled unpractical, 
and Prof. (shall we say) Pepper practical ? 


** practical” man ? 








Push the matter to an extreme, and you can enunciate 
sentences like these. If you want to know about steam- 
engines and compound locomotives, you must go, not to 
theorists like Rankine, or Unwin, or Cotterill, or even to 
Mr. Webb. The driver of the Scotch express is the 
man really able to give you trustworthy and _ practical 
information. 

If you want to know the principles underlying the con- 
struction of ships, and why some ships go quicker than 
others, do not think of applying to the writings of the late 
William Froude with his nonsensical paraffin toys, but 
consult the captain of the Umbria or the Cztv of Rome, 

We have set down these sentences as a reductio ad 
thsurdum of some of the claims set forth in favour of 
empiricism as against science, under the specious and 
plausible heading of practice against theory: but really 
they are not a whit more absurd than much that is 
seriously argued; and they propounded under 
favourable auspices to an average British audience, they 
would very likely be swallowed without nausea. The ex- 
periment is almost worth trying, only it would be difficult 
for anyone himself faithless to avoid some suspicion of 
irony, which would be fatal to success. 

Space may be afforded for a few more very brief extracts 
from some of the engineering and technical journals 
during the past month. The first is so choice as to need no 
“ The world owes next to nothing to the man of 
The engineer, and the engineer alone, 


were 


comment: 
nure science. . 
is the great civilizer. 
train.” This doctrine is explained and _ illustrated by 
insistence on the futility of Faraday’s work in connection 
with magneto-electricity, until taken up and realized by 
the practical man. 

In the same paper, a week later, occurs the following : 
‘No one knows anything with certainty about lightning 
outside of the common knowledge possessed by most 
fairly educated people.” And again, “ We fail to see that 
what is true in the laboratory must be true out of doors.’ 


This is interesting as an almost exact reproduction of 


The man of science follows in his 


one of the historic objections made to Galileo’s unwelcome 
discovery of Jupiter's satellites. It was then similarly 
maintained that, though the telescope was all very well 
for terrestrial objects, it was quite misleading when applied 
to the heavens. 

An instance of a converse proposition is told in a recent 
popular work on astronemy (is it Sir R. Ball’s ’), about a 
farmer and amateur astronomer, who came to the writer 
with a revolutionary system of astronomy, based upon a 
number of observations which he had taken with a sex- 
tant of the altitude of the heavenly bodies. The gentleman 
had thus found that the generally received opinion about 
the distances of the fixed stars was extremely erroneous. 
But on inquiry it turned out that his altitudes were all 
calculated on the common-sense and well-known fact that 
sixty-nine miles make a degree. Finding it impossible to 
get the gentleman to put his mind into an attitude for 
receiving any instruction on the theoretical subject of the 
measurement of angles, the representative of the orthodox 
clique who impose their statements on the world as some 
thing more trustworthy than common information pre- 
vailed on the gentleman to apply his sextant to determine 
the altitude of his own barn. This reductio ad absurdum 
was avoided, however, and the overthrow of orthodox 
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astronomy successfully maintained, by the hoped-for But really, it may be rather offensively suggested, what 
convert “failing to see that an astronomical instrument | other attitude can be taken up? If a man is to be 


had any application whatever to terrestrial objects.” 

A paragraph recently inserted in an electro-technical 
journal, with editorial sanction, styles mathematicians 
“the accountants of science,” and goes on in a tone less 
comic than bitter :—“ When some young shaver shoots 
off his school learning” (¢.e. uses some mathematical 
operation or notation), “I feel inclined to reply to him in 
Italian, as both are as generally and completely understood 
in the Society of ——.” Now if the subject under dis- 
cussion were, Say, passages in Tasso or Dante, an Italian 
quotation would be very natural, and persons ignorant of 
the language would hardly be invited, or indeed anxious, 
to express an opinion. Js it not equally clear that when 
the subject-matter is numerical magnitude and quantity, 
the appropriate language may sometimes 
used ? 

It has always been customary, as we have before re- 
marked, for the empiric to feel some hostility to the 
mathematician, especially to the mathematician who 
endeavours to apply his powerful and beautiful machinery 
to the elucidation of the facts of Nature. But 
recently has it becom: the fashion to extend the same 
attitude of mistrust and dislike to the experimental 
worker ina laboratory. Both these hostilities probably 
have their root in an instinct of self-protection. Without 
them the empiric would be constantly suffering wounds in 
his self-esteem, and might lose confidence in his faith as to 
the universal prevalence of ignorance and the advantayes 
of rule-of-thumb. 
certain science 


have to be 


only 


For a man of the world professing a 


minds as immeasurably superior to his own, and their 
conclusions in that very science as being almost certainly 
correct, although flatly opposed to his own instinct and 
traditions ; this is in many cases intolerable. He cannot 
away with these great theorists, neither can he in his 
heart contemn them ; but he can do his best to deceive 
himself and others by extending to them euphemisti: 
terms of abuse, and by pretending that he could do all 
that they do if only he thought it worth while. He may 
even go further, and flinging abroad a universal accusation 
of ignorance will easily deiude a gullible public into the 
belief that knowledge is after all only a matter of opinion, 
and that what one man 
said by another. 

And in this procedure he is 
retaliation from the great men. 


says 1s quite as good as what is 


fairly secure against any 


They are deeply and 


painfully conscious of ignorance in one sense: their 
knowledge sits lightly upon them ; and .when broadside 


and grotesque accusations of ignorance are hurled at them 
with the intention of putting them on a level with the 
uninstructed and, in quite another 
populace, they resent it not ; 
the absurdity of the position. 
The hostility of the ‘ 


sense, “ignorant ” 


scarcely recognizing, indeed, 


‘ practical man ” for the systematic 
and recondite methods of science was at one time m tinly 
borne by mathematicians, because they it was mainly 
who spoke a language and thought thoughts too high for 
common apprehension. Since then experiment has become 
more exact, more illuminated by theory, 


more scientific 
and less empirical ; 


hence the hostility is now being 
€ 
xtended.to the experimentalist in his laboratory as well. 





| on each other, 


to have to recognize a certain number of | 


capable of getting schemes through Parliament, of 
impressing a jury, and generally of playing to the 


gallery and becoming a power in the State, he cannot, 
unless very exceptionally endowed, have the aptitudes 
and powers proper to a man of high science. And yet it 
will never do to allow even to himself that the s-ientific 
man is in his own line immeasurably above him. Such a 
reverent and submissive attitude would ruin his chance 
with the gallery at once. Swagger and a confident front 
are more than the tricks of the trade, they are the 
essentials to success. 

We are glad to recognize, however, that the recent 
outburst against the methods and conclusions of pure 
science is the work of the camp-followers rather than of 
the leaders on the commercial side. There have been and 
are several conspicuous examples not only of the scientific 
man taking a high position on the commercial side, but 
also of the commercial man taking a high position in 
the ranks of pure science. This interchange of indi- 
viduals, and the further rapprochement which the great 
extension of science into industrial life of various kinds 
has caused, and must in the future still further cause, 
are making it now clearly recognized how intimately pure 
science and the commercial applications of science are 
connected together, how great is their mutual dependence 
essential to the well-being of 
each is a close and friendly co-operation with the other. 

These facts, and the friendly attitude of the leaders on 
s, render the attempt made in the rank and file 


and how 


both side 


to sow discord between the two great classes the more 
absurd, and must make it in the long run entirely futile. 





THE MESOZOIC MAMMALIA. 
The Structure and Classification of the  Mesozoé 
Wammalia. By H. F. Osborn. Journ. Ac. Nat. See. 
Philadelphia, Vol. IX. No. 2. (Philadelphia: Pub- 


lished by the Academy, 1888.) 


| N the elaborate memoir before us, comprising eighty 
quarto pages of text, illustrated by thirty woodcuts 
and two plates, Prof. Osborn, of Princeton College, New 


Jersey, gives us the result of his researches into the struc- 
ture of the Mesozoic and allied Tertiary Mammals, based 
upon observations carried on both in America and 





Europe. As rule, these Mammals are of small size, 
mainly known 
jaws and teeth ; 


( nsisting 


and are to us by more or less imperfect 
by far the greater number of specimens 
of the lower jaw or mandible. Now, 
even in groups of the smaller Mammals 
which are well represented at the present day, such as the 
Shrews among the Insectivora, or the Bats, it is almost, if 


it is well 


known that 


not quite, impossible to recognize many of the genera; to 
say nothing of the species, when we have to deal only 
with a series of fossil or sub-fossil lower jaws from the 
Tertiary deposits. And if this be so in 
groups with which we are well acquainted, the difficulty 
is of course increased many times over when we have to 
deal with forms having no close analogues among 
existing fauna. 


cavern or later 


the 
the 
are 


The puzzle is further increased by 
difficulty of referring such portions of upper jaws as 


more rarely found to the species indicated by mandibles ; 
s 
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and this induces a great danger of founding species or 
higher groups upon the evidence of upper jaws, which 
cannot be decisively shown to be distinct from those 
founded upon the evidence of the mandibles. Prof. 
Osborn, as will be noticed below, has not altogether 
steered clear of this danger ; and we consider it would 
be advisable in delicate researches of this nature to lay 
rule that family or higher groups should only be 
pon the evidence of homologous parts, even if 
genera and species have been named upon the evidence 
of dissimilar parts of the skeleton. 

Before, however, proceeding to any detailed criticism, 
it will be advisable to take a brief survey of the memoir 
before us, and to note the scheme of classification which 
is proposed. The memoir begins with a survey of 
previous work on the subject, especial attention being 
directed to the labours of Sir Richard Owen in Europe, 
and to those of Profs. Cope and Marsh in America. On 
the second page (187) a table is given of all the 
described genera of Mesozoic Mammals, which include 
forms from Europe, America, and South Africa; 
together with certain allied Tertiary genera from North 
America and France, and 7hy/acoleo of the Pleistocene of 
Australia. We may add that since this memoir was 


down 
formed 
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sent to press, forms allied to those of the North American | 


Eocene have been described by Senor Ameghino in the 
Tertiaries of the Argentine Republic. The next section 
is devoted to a detailed description of the British forms, 
in which certain generic terms, proposed by the author 
in a preliminary communication, are fully described and 
illustrated. We may here mention that the author tells 
e process of passing his memoir through the 
unusually long period, during which 
appeared on the subject ; and that 


some respects several 


us that th 
press occupied an 
certain other memoirs 


he thus saw casion to modify in 








statements made in the earlier part of the work, footnotes 
being usually appended to this effect. 
After the descriptive portion we come to what is really 
the most rtant section of the whole memoir—namelf, 
that headed the classification and zoological relationships 
of the Mesozoic Mammalia. It is here observed that 


these forms may be divided into two large groups. “In 


the first g 


nse of the others, and of the canine, which 





isually disappears; behind these teeth is a diastema of 
varying width, followed by premolars which are subject 
to great variation in form and number, while the molars 
bear tubercles. In the second group, #, the incisors are 
small an merous, the canine is always present and 





vell developed; the teeth usually form a continuo 
a ithe molars be cusps instead of tubercles.” 
series, id the molars Dear Cusps instead tubercies. 


These two groups are compared to the Diprotodontia and 
















Polyprotodontia, among existing Marsupials, and the 
following scl classification is proposed :— 
S I 
A. First G 
 § rder Multituberculata, 

1. Family PLAGIAULAciD.£.—Jficrolest # tulax, 
Ctenacodon, Ptilodus, Neoplagiaulax, Men u 
and perhaps 7’y/ac 

2 ly BoLopontip&. — Bolodon, Allodon, and 


laps Chiror. 





3. TRITYLODONTID £.— 7ritylodon, Triglyphus, 
4 POLYMASTODONTID.£. —Lolymastodon, 
Incerte sedis —Chirox. 





roup, A, one of the incisors is greatly developed | 
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#. Second Group. 


I. Order Protodonta. 


Family DROMATHERID®.—Dromatherium, Mi 


% NOadH, 

Sub-order Prodidelphia. 

1. Family TRICONODONTIDA.—A mphilestes, Amphit; 
Triconoden, Priacodon, Phascolotherium, Tin 
Spalacotherium, Menacodon. 

2. Family AMPHITHERIIDAH.—A mphitherium, Dic 
nodon (Diplocynodon), Decodon, Enncodon, Peray 

3. Family PERALESTIDA. — /eralestes,  Peraspalar, 
Paurodon. . 

4. Family KurropoNtTIDA:.—Aurtodon, 





III. Sub-order Insectivora Primitiva. 


1. Family AMBLOTHERIIDA.—Amblotherium, A 


rodon. 
2. Family STYLACODONTID&.—Stylacodon, Phascol: 
Dryolestes, Asthenodon. 
Incerte sedis—Laodon. 


The Multituberculata, excluding 7/y/aco/eo, extend i 
time in Europe and North America from the Upper 
Trias to the Lower Eocene, but the recently discovered 
South American forms may be of later age. In dis 
cussing the relationship of this group of families o 
p. 212, the author states that, admitting their Mar- 
supial relationship, it is clear that the genera “ are closel) 
related to each other, and widely separated from the 
Diprotodontia by their dental structure, which is very dis- 
similar, and indicates that they probably branched 
from the stem of the recent Marsupials at a remote period 
probably the Triassic.” They are accordingly regarde 
on the following page as a sub-order of Marsupials 
characterized by the tuberculated characters of the 
molars. If, however,as suggested on p. 214, 7hy/a 
which is evidently only an aberrant and _ specialize 
Phalanger, has any sort of relationship to the Pla 
aulacide, then it will be evident that this group cannot 
be even subordinately separated from the Diprotodonts 
Further observations upon the relationships of this grou 
are given upon pp. 251 and 254, the latter section havi 
evidently been written subsequently to the earlier sections 
On the former page evidence is adduced to show that 
some of these forms the first upper incisor has been lost 
and the second becomes hypertrophied, whereas in ¢ 
isting Marsupials it is the first which always persists ane 
becomes enlarged. There is no evidence as to the ser 
homology of the lower incisor. On p. 254 and 
following pages, the suggestion of Prof. Cope, based 
the resemblance of the molars of the Multituberculata 
the aborted teeth of Ornithorhynchus, that these f 
may be Monotremes, is discussed at some length, but wit 
out any definite conclusion being reached. We presum 
however, that in writing this part of the memoir the 
author had come to the conclusion that the relati nsh 
of these forms to 7hy/acoleo is altogether a myth. * 
however, at first sight not very easy. to believe that the 
general similarity in the structure of the cutting fourtt 
premolar in the Multituberculata and the modern Diprot 
dontia is not indicative of a real affinity between the ar" 
and as to the argument that the peculiar structure of © 
two molars is of itself sufficient to indicate the 
ordinal distinction of the Multituberculata, we think t : 
a sub-order which contains such different types org 
1 dentition as are shown by A/acropus, Pseudochirus, 1" 


orms 
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colarctus, and Phascolomys, could surely also find room 
for the Multituberculate type. The evidence of the 
homology of the incisors is, however, a weighty one in 
the author’s favour. 

Prof. Osborn places the Triassic M/7cro/estes with the 
Plagiaulacide rather than the Bo/odontide, but we think 
the existence of a cutting fourth lower premolar ought to 
be proved before this view can be definitely admitted. 
There may also be considerable hesitation in accepting 
the view expressed on p. 217, that there are five premolars 
in the upper jaw assigned by Prof. Marsh to Crenacodon ; 
but beyond these and other small points the author's 
classification of this group appears to commend itself. 

We cannot say the same in regard to the classi- 
fication of the second group, which, we have 
seen, it is proposed to split up into one distinct order, 
into one sub-order provisionally referred to the Mar- 
supialia, and a second assigned with more hesitation 
to the Insectivora. In this group the author has, we 
venture to think, found differences which, if they exist at 
all, are by no means of the importance he attributes to 
them ; while at least one case occurs to us, where, to say 
the Jeast, there is a considerable presumption that speci- 
mens assigned to the two sub-orders may really be refer- 
able to a single genus. Sufficient account does not, 
indeed, appear to have been taken of the variation in the 
dentition of different recent genera of Marsupials which 
are usually included in a single family ; as, for example, 
Thylacinus, Dasyurus, and Myrmecobius among the Poly- 
protodonts, and Phalanger, Pseudochirus, and Phascol- 
arctus in the Diprotodonts. In the case of obscure fossil 
forms like the present, it appears to us that there ought to 
be the greatest hesitation in making groups of higher 
value than family rank; and that even in the case of 
families their limits ought to be much more loosely 
drawn than among existing forms, where we have full 
evidence before us. It is, indeed, far more advantageous 
to keep all such obscure forms more or less closely 
associated until absolutely decisive evidence is forth- 
coming as to their right to wide separation. In the 
present instance, however, the author has, to put it in the 
mildést form, by no means adduced any such decisive 
evidence ; while, as already mentioned, there is a strong 
presumption that in certain particular cases he has widely 
separated closely allied, if not absolutely identical, forms. 

The first so-called order—the Protodonta—is formed 
for the reception of the American Triassic Dromatherium 
and Microconodon ; if, indeed, the latter be really entitled 
‘0 generic distinction. The grounds for the ‘ordinal 
distinction of these forms are that the roots of the cheek- 
teeth are not fully divided ; but stronger evidence than 
this is required before these obscure forms can be definitely 
garded as entitled to constitute more than a family. 
And even if they belong to an order distinct from the 
Marsupials, there is no evidence to show that they are 
not Monotremes, or perhaps rather Prototheria. 

The sub-order Prodidelphia is defined as including 


as 


primitive Marsupials, generally characterized by the pre- | 


sence of four premolars and numerous molars, the latter 

'aving distinctly divided roots. It is, however, added (on 
or “ nS . 

P. 259) that “no definite sub-ordinal character can be 


Dromo 


I Die . . 
thera Osborn proposes to alter the spelling of this name to 





| 
| 
} 
| 
| 
| 


assigned ; but in view of the retention of several features, 
and of their ancestral position, these Mammals may be 
distinguished from the recent Marsupials as the sub-order 
Prodidelphia.” In our own judgment, the formation of a 
large group which confessedly cannot be distinguished 
from one already established is unjustifiable, and not 
conducive to any advantage. The first family of this 
group is the 7riconodontide, in which, as shown above, 
our author includes a large number of genera. The 
genus 77zconodon, together with the allied or identical 
American Priacodon, has, however, such a totally different 
facies from all the other forms, that we are inclined to 
follow Prof. Marsh in regarding it as alone constituting 
the family. We are, morever, rather at a loss to find the 
value of the characters which Prof. Osborn regards as 
distinctive of the enlarged family; for, whereas he states 
in the definition of the family (on p. 227) that the “ condyle 
is low,” on the opposite page the genus Amphitylus is 
described as having the “condyle lofty.” Some very 
interesting observations are recorded (p. 198) as to the 
changing and development of the teeth in 7rzconodon, in 
which it is concluded, as had been previously indicated by 
Mr. O. Thomas, that the replacement was limited, as in 
modern Marsupials, to a single premolar; while it is further 
shown that in many instances it appears probable that the 
last true molar was never developed. In classing Phasco- 
lotherium, of the Stonesfield Slate, in the 77éconodontide, 
the author appears to have been greatly influenced by 
regarding 77iconodon as having the condyle placed low 
down on the mandible. We have, however, considerable 
doubts whether this is a character of much importance, 
as it varies so much in the allied Phascolotherium and 
Amphitylus. In considering that the whole of the seven 
cheek-teeth of Phasco/otherium are true molars, the author 
departs very widely from the view taken by Sir R. Owen, 
and a great deal more evidence is required before it can 
be considered proved that at least the first two of these 
teeth are not premolars. 

In making such mention as space permits of some of the 
other genera, we must take those included under the Prodi- 
delphia and the so-called Insectivora Primitiva together. 
In this connection it appears that a great deal depends on 
the interpretation of the dental characters of the original 
genus Amphitherium, to which Prof. Osborn refers the 
fragment of a mandible figured on p. 192. It is stated, 
with great fairness, that when the author examined this 
specimen he regarded it as totally distinct from 4mphi- 
thertum, but that comparisons of his drawings with 
figures led him to change his opinion. On p. 192 it is 
observed that ‘“‘ when these mutilated crowns [of the 
type] are compared with the perfect crowns of the newly- 
acquired jaw, there can be wo doudt that they belong to 
the same pattern. J/ this be the case, the latter specimen 
is of great interest, as it enables us for the first time to 


| fully characterize the molar dentition of Amphitheriuin.” 


We have purposely italicized portions of the above sen- 
tences, since they show a somewhat curious instance of 
the author’s method. Thus, in the first sentence the 
teeth of the new jaw are definitely stated to be of the 
type of those of Awphitherium, while in the second a 
provisional element is introduced; and yet subsequently 
this jaw is again definitely taken as affording the true 
structure of the AmpAithertum molar. Far be it from us 
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to say that this jaw does not belong to Amphithertum— 
it very probably does ; but it certainly does not afford 
decisive evidence on which to base an extensive super- 
structure, and to make Amphytherium the type of one 
family, while Amphitylus and Amphilestes (regarded by 
Owen as closely related to the former) are referred to the 
Triconodontid Then, again, exception may be taken 
to the interpretation of the molar structure in the jaw in 


question. Prof. Osborn regards the teeth as consisting 


of two cusps and a talon in line, approximating to the 
fashion of AmPphilestes ; but to us they appear to re- 
semble those of the Upper Jurassic genus Amdlothe- 
rium, which the molars consist of a trilobed blade 
and a posterior talon. Now, Amdlotherium is made the 


representative of a family which is taken as the type of 


the Insectivora Primitiva. Apart from the question of 





what 4A mphitherium really is, the molar teeth of Amd/c- 





therium, as already said, differ considerably from those 


of Amphil Prodidelphia) ; but, since precisely ana- 


logous differences occur i) a single family of existing 
Marsupials, these differences do not appear to afford 
grounds for even family, let alone ordinal, distinction. 


No detinite characters are, indeed, given by which the 
Insectivora are to be distinguished 

we compare the figure of 
the mandible of AmpAzlestes, given on p. 228, with that 
of Amblotherium, represented in Plate ix., Fig. 11, the 
in the contour of the posterior portion of 
the jaw is so close that scarcely even generic distinction 


Primitiva (p. 235 
from the Prodidelphia ; and if 


resemblance 


could be drawn from this part. ‘The conclusions drawn 


from this portion of the jaw in the different forms are 


indeed very remarkable. Thus we have already noticed 


how the low condyle is given as a character of the 
Tritylodentide, and yet the feature is totally wanting 


in the first genus, Ampfzlestes, which agrees exactly with 
Amblotherium in its lofty condyle. The alleged broad 
and narrow coronoids of the two forms may be in great 


part due to the effects of pressure. The absence of in- 
flection in the angle of Amdblotherium is shared by some 
of the forms included in the Zrzconodontide. Then, 
again, we are totally unable (after repeated examinations 
of the types) to see how the lower jaw, on which Peva- 
Spalax was founded, can be even generically distin- 


from Amblotherium, the dental formula being, 
e exception of an additional lower molar, identical ; 
the one genus is referred to the Prodidelphia, 
Insectivora Primitiva. 





the other to the As another 


instance, the general similarity in the structure of the 
lower molars of Sfa/acotherium to those of Chrvsochloris 
coupled with an analogous similarity existing between the 
upper ones of Pera/estes and those of the same existing 
ests at all eventsa very considerable presump- 
the two fossil genera may be identical. We find, 
however, Sja/acotherium placed in the 7riconodontida, 
tes is made the type of another family of the 
Prodidelphia, which includes the above-mentioned Pera- 


ren ’ 
fenus,s 





tion that 


while Pera 


palax, Now, even if the above obvious resemblance is 


gnored, we totally fail to see any reason for including 
Spalacothertum in the Triconodontide, and agree with 
Prof. Marsh in regarding it as the type of a distinct 
family. If, moreover, any of these forms are to be 
referred to the Insectivora, we should have thought that 
Spalacothertum, with its Chrysochloris-like molars, and 
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the reduction of its lower incisors to the Eutherian three, 
was the very one which had a claim to such a position. 
In regard to the new genus Awrtodon—the type of the 
Kurtodontide—we can only say that there appears to us 
to be no evidence that the upper jaws on which it js 
founded may not belong to one of the genera named on 
the evidence of the mandible. 

Other points might be noticed if space permitted: 
but we have indicated enough to show that a great 
deal more must be absolutely proved before many 
of the genera admitted by Prof. Osborn can be even 
allowed to stand as definitely distinct; while, as to 
the proposed division of the Polyprotodont forms into 
Insectivora and Marsupialia, we have shown that in its 
present form it breaks down hopelessly at every point, 
although we are far from saying that all the known forms 
are certainly Marsupial. Jt appears, however, desirable, 
till we attain much fuller knowledge of their organization, 
to leave a large proportion of them in a single ill-defined 
family. 

In criticizing this memoir we have not hesitated, in 


what appear to us to be the true interests of science, to 


speak freely. We should, however, be unjust if we 


| failed to recognize the amount of labour of a very try- 


ing kind which the author has bestowed on the subject ; 


and we especially commend the value of his observations 


on the Multituberculata. It is also a decided advantage 
to have all the American and European forms compared 
together by one who has had the good fortune to study 
so many of the types from both areas. 
can fail to be struck with the excellent illustrations with 
which the monograph is adorned, a large number of 
which, we believe, are from the author’s own drawings. 


Finally, no one 


EARTH SCULPTURE. 

Terrain, Par Lieut.-Colonel G. De la 
collaboration de Emm. de Margerie. 
(Paris, 1888. 


Les Formes du 

Noé, avec la 

2 Vols. (Text, pp. 205 ; Plates xlix.). 
"THE origin of the features of the earth’s surface must 

always prove an attractive subject no less to the 
geographer than to the geologist. The one describes and 
the other expounds ; and the work before us is an admir 
able example of what may be done by the joint labours o! 
geologist and geograther in illustrating and explaining 
the form of the ground. 

In turning over the pages of the work, and in contem 
plating the many instructive diagrams and pictorial illus 
trations, one is prepared for a more exhaustive treatment 
of the origin of scenery than is really to be found in these 
So far as the geologist is concerned, the worl 
is mainly a treatise on sub-aérial denudation, and 
special reference to France. It is almost entirely occupied 
with the method of denudation by rain and rivers, and wit 
an account of the features which they originate. Wea 
told how different rocks are disintegrated by suriace 
agencies, and how the broken material is afterwards 
transported by streams. Attention is especially calle 
to the action of running water on rocks of varying cha 
racter and inclination, to the influence of vegetation 1 
preserving slopes at certain inclinations, and to the effec 
of rain in diminishing the angle of slopes. The influence 
of climate is dwelt upon, and it is shown how the | 
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volumes. 
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+ te fhe relations of disturbed strata, ot anticlinals and | of Jife, The causes of the movements of the atmosphere, 
woe synclinals to valley and hill, are duly noted ; and it is | sea, and land, and their respective effects, are all clearly 
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orms LUE 1S Said about marine Cenudation, for the action | which the subjects are taken is practically the same, and 
cable of the sea is essentially limited to the destruction of | is obviously the most natural and rational. 
nine cliffs along its margin, and to the formation of marine The chapters on the forms of life and their distribution 
x i platforms. Concerning great “plateaux of abrasion,” or | Will prove of special interest to young students or general 
-hne so-called ‘plains of marine denudation,” the authors readers. There is a good outline of the development 
; ae 3 ee Aa c vhat we k ; f ) ehistoric 
ee tl express their opinion that it would be wrong to attribute ee SE RS ET Se SAR Se Sennen 
ce. te their formation exclusively to the stag for they consider The book throughout is illustrated by a great number 
f aa | that the prolonged action of sub-aérial forces is to reduce | of drawings, maps, and charts, which not only beautify 
sie. 1 the land toa level. Nor do the authors attribute great | but.illustrate the text ina most admirable manner. The 
4 z excavating power to glaciers. In their opinion these charts are drawn on three different systems of projection, 
a : icy agents occupied and modified old valleys, and have = system being applied tego is most suitable ; a: 
ations a fe ‘ gas what is very ortant, systems are fully 
not always effaced the pre-Glacial alluvial deposits ; and pe Aare sage dh eallppernncipag ir yrsene wont ° 
untage se i id £ “taci ; explained. A book like this cannot fail to impress the 
pared they see little evidence of post-G acial erosion. In these | reader with a due sense of the importance of diagram. 
ike respects their observations are based on local and | matic representation in facilitating description. ~The 
pid limited evidence ; for in this country, although the main | various sectional drawings are especially valuable in 
10 P ele a - | this r : 
ager features were marked out in pre-Glacial times, there is | ge i 6% ; 
: abundant evidence of denudation by glacial action, and | he book thoroughly deserves the highest praise, anc 
ber of oP ies ae $ | as an introduction to the study of science must certainly 
; subsequently in times when the ice had done its work. tree + the ines . 
ings. : J ; | rank among the best. 
The authors have clearly pointed out that the topo- 
y graphical features are as a rule in direct relation with the | - - as 
geological structure ; indeed, the form of the ground is | 
53 f 5 . if ; PRR LETTERS TO THE EDITOR. 
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argerie. his delineation of the superficial distribution of the rock- | [Zhe Editor does not hold himself responsible for ofinion 
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Definition of the Theory of Natural Selection. 


IN his Presidential address before Section D of the British 
Association, Mr. Dyer is reported to have said, while alluding 
to myself :—‘‘ He has startled us with the paradox that Mr. 
Darwin did not, after all, put forth, as I conceive it was his own 
impression that he did, a theory of the origin of species, but only 
of adaptations. And inasmuch as Mr. Romanes is of opinion 
that specific differences are not adaptive, while those of genera 
are, it follows that Mr. Darwin only really accounted for the 
origin of the latter, while for an explanation of the former we 
must look to Mr. Romanes himself” (NATURE, September 13, 
p. 476). 

It is here stated : (1) that in my opinion specific differences are | 
not adaptive ; (2) that I regard Mr. Darwin’s theory as expiain- 
ing the origin of genera, but not the origin of species ; and 
3) that, consequently, biologists are virtuaily invited by me 
to accept the theory of physiological selection as a substitute for 
Mr. Darwin’s theory of natural selection, in so far, at all events, 
as the origin of species is concerned. 

In direct contradiction to all these statements I will now quote 
passages from the paper with reference to which they are made. 
It would be easy for me to add further quotations to the same 
effect under each of the three heads, but the following will be 
sufficient to serve the double purpose which I have in view— | 
namely, first to correct misrepresentations, and next to furnish a | 








basis for further remarks upon the subject. The italics have 
reference only to the former purpose. 

(1) and (2).—‘“‘It [the theory of natural selection] is’ not, 
strictly speaking, a theory of the origin of species : it is a theory 
of the origin—or, rather, of the cumulative development—of | 
adaptations, whether these be morphological, physiological, or | 
psychological, and whether they occur in species only, or like- 
wise in genera, families, orders, and classes. 

** These two things are very far from being the same; for, on | 
the one hand, in an enormously preponderating number of 
instances, adaptive structures are common to numerous species ; 
while, on the other hand, the features which serve to distinguish | 
species from species are, as we have just seen, by no means 
tnvariably—or even generally—of any adaptive character. Of 
course, if this were not so, or if species a/ways and only differed | 
from one another in respect of features presenting some utility, | 
then any theory of the origin of such adaptive features would 
also become a theory of the origin of the species which presented 
them. As the case actually stands, however, not only are | 
specific distinctions very often of no utilitarian meaning ; but, as | 
already pointed out, the most constant of all such distinctions is 
that of sterility, and this the theory of natural selection is con- 
fessedly unable to explain. Ln so far as natural selection | 
has had anything to do with the genesis of species, its operation 
has been, so to speak, incidental: it has only helped in the work 
of criginating species in so far as some among the adaptive 
variations which it has preserved happen to have constituted 
differences of only specific value. But there is an innumerable 
multitude of other such differences with which natural selection 
can have had nothing to do—particularly the most general of 
all such differences, or that of mutual sterility ; while, on the 
other hand, by far the larger number of adaptations which it has 
preserved are now the common property of numberless species. 
But let me not be misunderstood. 
natural selection ts not, properly speaking, a theory of the origin 
of species, I do not mean to say that the theory has no part at 
all in explaining such crigin. Any such statement would bein 
the last degree absurd. What I mean to say is that the theory 
is one which explains the origin or the conservation of adapta- 
tions, whether structural or instinctive, and whether these occur 
in species, genera, families, orders, or classes. Jn so far, there- 
fore, as useful structures are likewise species-distinguishing 
structures, so far is the theory of their origin a/so a theory of the 
origin of the species which present them.” 

(3) ‘* Let it, therefore, be clearly understood that it is the 
office of natural selection to evolve adaptations—not therefore 
or necessarily to evolve species. Let it also be clearly under- 
stood that in thus seeking to place the theory of natural selection 
on its true logical footing, 1am in no wise detracting from the 
importance of that theory. On the contrary, I am but seeking 
to release it from the difficulties with which it has been hitherto 
iliegitimately surrounded. . . . I cannot feel that I am turning 
traitor to the cause of Darwinism. On the contrary, I hope thus 
to remove certain difficulties in the way of Darwinian teaching ; 
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and I well know that Mr. Darwin himself would have been the 
first to welcome my attempt at suggesting another factor in th, 
formation of species, which, although quite independent of natural 


selection, isin no way opposed to natural selection, and may there- 


Sore be regarded as a factor supplementary to natural selection, . . , 
And here, as elsewhere, I believe that the co-operation enables 
the two principles to effect very much more in the way of 
species-making than either of them could effect if working 
separately. . 
logical selection, natural selection would, I believe, be all but 
overcome by the adverse influences of free intercrossing—in- 
fluences all the more potent under the very conditions which are 
required for the multiplication of species by divergence of 
character. 
logical selection would be powerless to create any differences of 
specific type, other than those of mutual sterility and trivia 
detatls of structure, form, and colour—differences wholly without 
meaning from a utilitarian point of view. 
‘ion these two principles appear to me able to accomplish what 
neither can accomplish alone—namely, a full and satisfactory 
explanation of the origin of species.” ‘ 


On the one hand, without the assistance of physio- 


On the other hand, wzthout natural selction, physio 
But in their comdina- 


These quotations appear to me sufficient to prove the in 
Dyer’s remarks. But I should not have 


kind, were it not that I have something more to say on the 
subject of which they treat. For Mr. Dyer, in his address, 
alludes to a recent criticism by Mr. Huxley, which also deals 
with my ‘‘ paradox,” but does so in a very different manner, 
That is to say, the passages which Mr. Huxley devotes to 
this subject exhibit a much more careful cunsideration of 
the points in it to which he alludes, as well as a manifest 
desire to state the issue fairly. I will therefore pass on to 
consider the criticism as it was originally presented by Mr. 
Huxley, leaving behind the teratological reproduction of it by 
Mr. Dyer as effectually disposed of by mere quotations from my 
paper itself. 

‘The substance of Mr. Huxley’s criticism, in so far as it 
apparently applies to me, is conveyed in the following 
words :—‘* ‘ Favourable variations’ are those which are better 
adapted to surrounding conditions. It follows, therefore, that 
every variety which is selected into a species is so favoured 
and preserved in consequence of being, in some one or more 
respects, better adapted to its surroundings than its rivals. In 
other words, every species which exists, exists in virtue of 
adaptation, and whatever accounts for that adaptation accounts 
for the existence of the species. To say that Darwin has put 
forward a theory of the adaptation of species, but not of their 
origin, is therefore to misunderstand the first principles of the 
theory. For, as has been pointed out, it is a necessary conse- 
quence of the theory of selection that every species must have 
some one or more structural or functional peculiarities, in virtue 
of the advantage conferred by which, it has fought through the 
crowd of its competitors, and achieved a certain duration. [In 
this sense, it is true that every species has been ‘ originated’ by 
selection” (Proc. Roy. Soc., vol. xliv. No. 269, p. xviii.). 

Now, in the first place, I have nowhere said that ‘* Darwin 
has put forward a theory of the adaptation of species, but not 0! 
their origin.” I said, and continue to say, that he has pul 
forward a theory of adaptations in general, and that where suci 
adaptations appertain to species only (z.e. are peculiar to pa 
ticular species), the theory becomes ‘* a/so a theory of the origin 
of the species which present them.” The only possible mis 
understanding, therefore, which can here be alleged against me 
is, that I fail to perceive it as a ‘‘ necessary consequence of the 
théory of selection that every species must have some one o 
more structural or functional eculiarities” of an adaptive of 
utilitarian kind. Now, if this is a misunderstanding, I mus 
confess to not having had it removed by Mr. Huxley’s exposition 

The whole criticism is tersely conveyed in the form of two 
sequent propositions—namely, ‘‘Every species which exists, exis* 
in virtue of adaptation ; and whatever accounts for that adaptatior 
accounts for the existence of the species.”” My answer is likewise 
two-fold. First, I do not accept the premiss ; and next, even" 
I did, I canshow that the resulting conclusion would not ovér 
turn my definition. Let us consider these two points separate’: 
beginning with the latter, as the one which may be most briefly 
disposed of. ; mat . 

I. Provisionally conceding that ‘‘every species which — 
exists in virtue of adaptation,” I maintain that my definition °°" 
theory of natural selection still holds good. For even on " 
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basis of this concession, or on the ground of this assumption, 
the theory of natural selection is not shown to be primarily 
atheory of the origin of species. It follows, indeed, from the 
assumption—is, in fact, part and parcel of the assumption—that 
all species have been originated by natural selection ; but why ? 
Only because natural selection has originated those particular 
adaptive features in virtue of which species exist as species. It 
is only in virtue of having created these features that natural 
selection has created the species presenting them—just as it has 
created genera, families, orders, &c., in virtue of other adaptive 
features extending through progressively wider areas of taxonomic 
division. Everywhere and equally this principle has been pri- 
marily engaged in the evolution of adaptations, and if one result 
of its work has been that of enabling the systematist to trace 
lines of genetic descent under his: divisions of “species, genera, 
and the rest, such a’ result is but secondary or incidental. A 
wing, for example, is an adaptive structure which is formed on 
at least four completely different plans in different classes of the 
animal kingdom ; and it is the function of natural selection as 
a theory to explain all this variety of adaptive structure, 
with its infinite number of subordinate variations through 
the different forms in each class, whether ‘‘species” or 
otherwise. Now, I say that such a theory is first of all a 
theory of the evolution of adaptations, even though it be 
conceded that all species exist in virtue of differing from one 
another in respect of adaptations, and hence that the theory 
becomes a/so a theory of the evolution of species, as it is a/soa 
theory of the evolution of genera, families, &c. Take a parallel 
instance. 1f a man were to define the nebular theory as a theory 
of the origin of Saturn’s rings, an astronomer would tell him 
that his definition is much too limited. The theory is, indeed, a 
theory of the origin of Saturn’s rings ; but it is so because it is a 
theory of the origin of the entire solar system, of which Saturn's 
rings constitute a part. Similarly, the theory of natural selec- 
tion is a theory of the entire system of organic Nature in repect 
of adaptations, whether these are distinctive of particular species 
only, or likewise common to any number of species. In short, 
it is “‘ primarily” a theory of adaptations wherever these occur, 
and only becomes ‘‘ a/so” or ‘‘ incidentally” a theory of species 
in cases where adaptations happen to be restricted in their 
occurrence to organic types of a certain order of taxonomic 
division. 

This, I think, is enough to justify my definition in a formal or 
logical sense. But as Mr. Huxley’s criticism involves certain 
questions of a material or biological kind, I should like to take 
this opportunity of considering what he has said upon them. 
Therefore I will now pass on to the second head of my answer. 

II, Hitherto, for the sake of argument, I have conceded that, 
in the words of my critic, ‘‘it is a necessary consequence of the 
theory of selection that every species must have some one or 
more structural or functional peculiarities” of an adaptive kind. 
But now I will endeavour to show that this statement does not 
“follow as a necessary consequence” from ‘‘the theory of 
selection.” 

Be it observed, the question which I am about to consider is 
not whether ‘‘every species which exists, exists in virtue of 
adaptation” common to its genus, family, order, class, or sub- 
kingdom. The question is whether every species which exists, 
exists in virtue of some advantageous “‘ fecu/iarity” or adaptive 
advantage ot shared by its nearest allies. In other words, we 
are not disputing whether it is a necessary consequence of Mr. 
Darwin’s theory that all ‘‘ species” must present ‘‘ adaptations.” 
This, of course, I fully admit. But what we are disputing is, 
whether it is a necessary consequence of Mr. Darwin’s theory 
that €very species must present at least one adaptive character 
orcombination of adaptive characters) Zeculiar to itself alone. 
Now, such being the question, let us consider Mr. Huxley’s 
treaiment of it. 

. Most obviously ‘it follows” from the theory of selection that 

every variety which is selected into a species is favoured and 
preserved in consequence of being, in some one or more respects, 
better adapted to its surroundings than its rivals.” This, in fact, 
's No more than a re-statement of the theory itself. But it does 
not follow that “ every species which exists, exists in virtue of 
adaptation” peculiar to that species ; z.e. that every species 
which exists, exists i virtue of having been ‘‘ selected.” This 
may or may not be true as a matter of fact : as a matter of 
logic, the inference is not deducible from the selection theory. 

very variety which is se/ected into a species must, indeed, pre- 
sent some such peculiar advantage ; but this is by no means 


equivalent to saying, ‘‘in other words,” that every variety 
which decomes a species must do so, For the latter statement 
imports a completely new assumption—namely, that every 
variety which becomes a species must do so because it has been 
selected into a species. In short, what we are here told is, that 
if we believe the selection principle to have given origin to some 
species, we must further believe, ‘‘as @ mecessary consequence,” 
that it has given origin to a// species. 

Not to perceive a consequence so necessary is said to betray a 
fundamental misunderstanding of the first principles of Mr. 
Darwin’s theory. Perhaps, therefore, it is worth while to consider 
the matter from another and less formal point of view. 

It surely is no essential part of Mr. Darwin’s theory to deny 
that isolation (in all its kinds) may lead to the survival of new 
varieties, and so, in some cases, to the origin of new species. 
which need not necessarily present any change in the adaptive 
characters respectively inherited from their parent stocks. Under 
isolation, and the consequent absence of what Prof. Weismann 
has called panmixia, there is much reason to believe that new 
** structural or functional peculiarities” may arise (whether by 
direct action of changed conditions, by independent variation in 
the absence of panmixia, or by both these principles combined) 
which are without any adaptive significance ; and I cannot see 
why it should be held to constitute any essential part of Mr. 
Darwin’s theory to deny that such is the case. No one, I sup- 
pose, will venture to express a doubt that there are named 
species, both of plants and animals, which have been formed 
under isolation, and which experiments—such as those recently 
made with our severally-isolated forms of British trout—would 
prove to be but ‘local varieties,” capable of being changed one 
into another by mere change of habitat, without any question of 
‘* selection” being so much as possible. Here it is the direct 
action of changed conditions which induces modifications of 
type sufficiently pronounced to take rank as distinct species in 
the eyes of a systematist ; and the only difference between such 
a case and one where the modifications are due to independent 
variation is that in the former case their non-adaptive character 
admits of being proved by experiment. According to the 
general theory of evolution, there is no distinction to be drawn 
between a local variety and a new species, save as regards the 
extent to which modification may have proceeded. If, there- 
fore, as in the case of the trout, mere change of habitat from one 
district of Great Britain to another (apart from any ‘‘ selection ’”’) 
is able to induce modifications sufficient in amount to have been 
ranked as species by expert ichthyologists, much more may this 
frequently be the case under geographical isolation in larger 
areas, with exposure to different climates, and subject to the 
superadded influence of independent variation. 

I have good reason to be well aware that great differences of 
opinion are entertained by different naturalists touching the 
degree of importance which should be assigned to isolation as a 
factor of organic evolution ; and in one of the very last issues of 
NaTuRE, Mr. Wallace presents with great lucidity the view 
that isolation alone can never originate a new species by inde- 
pendent variation without the unavoidable intervention of 
natural selection, seeing that ‘‘ at each step of the divergence ” 
there must be ‘‘ necessarily selection of the fit” from the less fit 
(September 20, p. 491). I will not wait to show that, if in an 
isolated section of a species no new peculiarities should be re- 
quired to render its constituent individuals more ‘‘ fit,” selection 
need not necessarily effect any change with regard to adaptive 
characters; nor need I remark that even when selection is 
enabled to effect such a change under such circumstances, it 
does so because it is assisted by isolation, thus becoming, not 
the cause, but a con-cause of ‘‘the origin of species.” A great 
deal could be said on both these points; but, for the sake of 
brevity, I will take my stand on the bare fact that, according to 
the general theory of evolution, a local variety is what Mr. 
Darwin calls ‘‘an incipient species”; and, on the ground of 
this fact, I ask where the line is to be drawn between varieties 

and species in respect of adaptive characters? If no answer can 
be given, we must take it from Mr. Huxley, as ‘‘a necessary 
consequence of the theory of selection,” that every variety 
‘* which exists, exists in virtue of adaptation.” Thus, to take 
but two illustrations from among several that might be drawn 
from the trout just alluded to, when two lots of ‘* Lochlevens” 
were placed in two separate ponds within a very short distance 
of each other, and exposed, as far as could be ascertained, to 
parallel conditions of life, remarkable—but in no conceivable 
respect adaptive—differences in coloration were developed be- 
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tween the trout which respectively inhabited the two ponds 
‘* British and Irish Salmonide,” pp. 226-27, 1887). Will any- 
one undertake to affirm, after looking at the coloured plates, 
that these changes must nece sarily have been due to selection? 
Again, in a recent communication to the /ve/d (July 7), Mr. Day 
gives an engraving of a remarkable variation which is taking 
place in the gill-covers of trout which have been transported to 
New Zealand, and there ‘‘turned down” under nature. Pre- 
mising only that, although this is a change of structure, there is 
no more adaptive -meaning to be found in it than in those 
changes of colour above mentioned,! I will quote Mr. Day’s 
remarks upon the subject: ‘‘It will be interesting to watch 
the changes occurring among these trout in their new home, 
and to observe whether these serrations are continucd or merely 
temporary ; for if they should become developed with time 
there would be still more reason for constituting them a new 
species than now exists among the various European races ; 
while, should trout with serrated preopercles and interopercles 
be admitted as constituting a new species, we could now trace 
the process of development from its commencement, and show 
how such has been occasioned by transplanting our European 
trout to the warmer waters of the Antipodes.” 

Should it be objected that, as a matter of fact, the state of 
matters anticipated by Mr. Day has not yet arrived, my answer 
weuld be obvious—namely, supposing that such a state of matters 





tad arrived, could the fact be reasonably held to annihilate the 
whole theory of natural selection? Yet this is what such a fact 
would necessarily do, if we hold it to be ‘‘a necessary conse- 








uence of the theory” that every species which exists, exists in 
virtue of having been ‘ If we have not here a 7¢- 
luctio ad absurdum, I do not know how one can ever hope to 
apply that method. 

Of course I am not disputing that in general there is a very 
great distinction between local varieties and good species in 
respect of peculiar adaptive characters. In other words, I 
have no doubt at 
of species have been originated by natural selection, either as 
the sole cause or in association with other causes. But the alle- 
gation which I am resisting is, that it follows as a necessary 
consequence from the theory of selection itself that every species 
must owe its origin to selection. And I have endeavoured to 
show that this allegation admits of being reduced to an absurdity. 
When Mr. Wallace, in the letter above reterred to, expresses 
dissent from Mr. Gulick’s view that species are frequently origin- 
ated by the influence of isolation alone, he adds: ‘‘If this is a 
fact, itis a most important and fundamental fact, equal in its 
far-reaching significance to natural selection itself ; I accordingly 
read the paper with continual expectation of finding some evi- 
dence of this momentous principle, but in vain.” Now, sup- 
posing that Mr. Wallace had found the evidence which would 
have fully satisfied him, would he therefore have been logically 
required to abandon his own great generalization? Would he 
have been required to acknowledge, not only, as he says, a 
principle ‘‘equal in its far-reaching significance to natural 
selection itself,” but a principle which altogether superseded that 
of natural selection? I say it is absurd to suppose that such 
would have been the case, and yet it must vecessarily have been 
the case if it be ‘fa necessary consequence” of his theory that 
all (if any) species are originated by selection. 

It will be remembered that 1 am not arguing the biological 
question whether, or how far, species exist which do not owe 
their existence to selection ; I am arguing only the logical ques- 
tion whether it is ‘‘a necessary consequence of the theory of 
selection” that they cannot. And I now submit that it no 
more follows from the selecion theory alone, that ‘‘ every 
variety” which éecomes ‘*a species” does so ‘‘in consequence 
of being in some one or more respects better adapted to its 
surroundings than ” 7¢s existing contemporaries, than it does that 
every variety which becomes a variety does so for the same 
reason. If the former statement is a statement of biological 
fact (which, for my own part, I do not believe), the fact is one 
that would stand to be proved inductively as a fact: it cannot 
be made good by way of logical deduction *‘from the theory of 
selection.” 


Selected. 





In this connection, also, it is of great importance to remember that it is 
only twenty years ago s.nce the trout in question were sent to New Zealand, 
their fry liberated in the waters there; for the most ardent upholder 
the theory of natural selection as the so/e cause of specific transmutation 
will scarcely maintain that twenty years is long enough for survival of the 
fittest to effect a structural change cf an ‘‘unknown”’ adaptive character in 
a long-lived animal with all the waters of New Zealand to spread over. 
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I have thus dealt with Mr. Huxley’s criticism at some length 
because, although it has reference mainly to a matter of Jo, 
definition, and in no way touches my own theory of “ physio. 
logical selection,” it appears to me a matter of interest from g 
dialectical point of view, and also because it does involve cer. 
tain questions of considerable importance from a biological point 
of view. Moreover, I object to being accused of misunder 
standing the theory of natural selection, merely because some 
of my critics have not’ sufficiently considered what appears to 
them a ‘* paradoxical” way of regarding it. 

GEORGE J. Rom 








NES, 
How Sez2- Birds Dine. 

As I have ascertained that the following fact is not well 
known, I send you this account in the hope that it may be of 
interest to naturalists and to the general public. Anyone wh 
lives in the Western Hebrides will have often watched on a 
calm day the sea-birds feeding with noisy clamour in the 
lochs and about the numerous islands. This is especially the 
case in August, when the shoals of small herring are very plenti- 
ful. Some years ago, when in a sailing-boat off the west coast 
of Mull, I caught with a hand-net a dishful of these small 
as they swam along the surface of the water. Last year, noti 
from a steam-launch the birds congregated in great numbers 
one spot, the idea struck me to steam to the place and try to g 
a share of the birds’ repast. The idea was at once carried out. 
I stood on the prow with landing-net in hand, and the launch 
wa steered towards the birds. As we drew near, the banat 
flew away with evident dissatisfaction at the interruption, 
of the more greedy making their last hasty dives. In an 
moment we were at the spot, and I saw, to my intense surpr 
about 2 feet under the surface, a large reddish-brown 
2 to 3 feet in length and 2 feet in depth. I made a franti 
swoop with the net into the ball, and brought on deck half a 
pailful of the sea-birds’ dinner. Even as we passed we could see 
the great living ball sinking and breaking into pieces. ‘ 

































Sometimes the ball has sunk too deep to be reached ; some 
times there was no ball to be seen; but on the most success/i 
day I filled a pailful in three hauls. In September we saw) 
ball, because, perhaps, the fish hid grown too large for the 
birds to manage. As far as I can judge, the modus operand: 

carried out by the divers, who surround a shoal and hem them 
in on all sides, so that the terrified fish huddle together in 

vain effort to escape inevitable destruction. The divers w 

from below and other sea-birds feed from above ; and, as in 
some cases after the birds had been at work for some time I saw 
no ball, I suppose not one fish is left to tell the tale. I must 
leave to naturalists the real explanation of the matter; bu 
may mention that, when disturbed by the boat, the divers 
to come te the surface in a great ring round the scene of thei 
feast. I may also mention that once, when the boat was stl 
300 or 400 yards away, the birds suddenly rose and wh 
about with frightened screams. I wondered what could be 
cause, until I saw the round back of a porpoise rolling | 
round at the exact spot, and then rolling back again. \V 
we steamed past there was no sign of a ball. What two delici 
mouthfuls for the porpoise ! ComrTen. 

Loch Luichart, Koss-shire, N.B. 























The Zodiacal Light. 

Mr. O. T. SHERMAN gives an in'eresting communicatio! 
the zodiacal light in NAvURE of: Octo er 18 (p. 594), and asss 
for reference to any observations. He alludes to Cassif 
The following extract from a letter by Cassini may not hav 
come under his notice: ‘‘It is a remarkable circumstance 
since the end of the year 1688, when this light began to gt 
fainter, spots should have no longer appeared on the sun, wae 
in the preceding years they were very frequent, which seems ! 
support, in a manner, the conjecture that the light may a 
from the same emauations as the spots and faculz of the s 
This does not quite tally with Mr. Sherman’s notion that 
maxima of the zodiacal light coincide with the mivima of ‘ 
spots. May it not rather be that, supposing sun-spots ‘0 
largely occasioned by increased influx of meteoric matter 
into the sun, which matter gets sublimed and repulsed to 
ment the materials forming the zodiacal light, therefore 
maxima of the latter may then lag behind the maxima o! 
sun-spots. HENRY MUIRHEA! 

Cambuslang, October 20. : 
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The Geometric Interpretation of Monge’s Differential 
Equation to all Conics. 

NEITHER the note of Prof. Asutosh Mukhopadhyay in 
Nature of the 11th inst. (p. 564), nor that of Lieut.-Colonel 
Allan Cunningham in the number of August 2 (p. 318), has 
satisfied me that the criticism implied in my short note (June 28, 
p. 197) on the Professor’s first note (June 21, p. 173) is unfounded, 
Permit me, therefore, to develop that criticism a little more at 
large. z : 

I have not yet had an opportunity of referring to the papers 
of the Professor in the Proceedings-of the Asiatic Society, but 
from what I can gather as to their contents from his notes in 
NatwrE, I am in no way disposed to underestimate the accuracy 
or the value of his results. It is only to his claim to find in 
them ‘‘¢he true interpretation of Monge’s differential equation 
to any conic” that I demur. 

To my apprehension the interpretation in question is a ¢rui:m, 
not a ‘ruth. What has been put into the question as a defini- 
tion emerges afterwards, as might have been anticipated, as 
an interpretation. If the Professor has given a definition of 
aberrancy, independent of a conic and its known properties, of 
cour-e I am wrong ; but I gather from his note that by aherrancy 
he merely means (if I may thus express it) deviation from 
conicity. Whatever measure of aderrancy, then, he adopts for 
curves generally, must necessarily become zero for a conic, 
which has, from the very meaning of the words, no ‘‘ deviation 
from conicity.” 

The difference, as I conceive it, between an interpretation 
properly so called and an interpretation that is a mere ¢ruism, 
may be clearly illustrated by the case of the circle. The Pro- 
fessor tells us that ‘‘the differential equation of all circles 
1 + p*)r - 3/97 = 0, means that the angle of aberrancy 
vanishes at every point of every circle.” If thus read, what 
I have said above applies, and the interpretation is but a ¢rzzsm. 
It admits, however, of a different reading. For it is easy to 
show that (1 + ")r - 3497 = (1 + °)3 ““ 


? 
ds® 


where 5, @ are the 


usual intrinsic co-ordinates of the curve, so that the differential 
equation is equivalent to d*9/ds*: = 0, Now d/ds is the measure 
of the curvature of a curve, defined as the rate of change, per 
unit of are, of the inclination of the tangent to a fixed direc- 
lion, a definition which is quite independent of the circle; and 
(*/ds* is the rate of change, per unit of arc, of the curvature. 
Hence the equation @°@/ds* = 0, being true at every point of 
every circle, expresses the ¢w¢h that in a circle there is no 
change of curvature from point to point—or, in other words, the 
property that the curvature of a circle is the same at every point. 
I submit that this, rather than the Professor’s, involving the notion 
of aberrancy, has a right to be regarded as the true interpretation 
of the equation. 

In like manner, the true interpretation of the differential 
equation to a conic, if it ever is discovered, will express that 
some magnitude or concept connected with a curve, and defined 
independently of the particular curves, the conic sections, vanishes 
at every point of every conic. 

_Even admitting the Professor’s interpretation, I agree with 
Colonel Allan Cunningham that it has no prerogative right over 
others of the same character to be called /ie interpretation of 
the equation, To go no farther, any number of ‘ aberrancy 


~ moe vO . . . 
curves" may be imagined; as, for instance, the locus of the | 


focus, instead of the centre, uf the esculating conic, for which 
it will be true that ‘‘the radius of curvature of the aberrancy 
curve vanishes at every point of every conic”; for in fact, in 
this case the aberrancy curve degenerates into a single point, 
and to say that the radius of curvature vanishes, or that the 
curvature is infinite, at every point of a curve, is, to my appre- 
nension, only a roundabout, and not very instructive, way of 
saying that the curve becomes reduced to a sing!e point. 
Harrow, October 13. i R. B. H. 


A Shadow and a Halo. 














| sionally be smelt in the air. 


TRE following notices of anthelia may be interesting to the | 


readers of NATURE. 


@ sunset on the Faulhorn: ‘“ At one juncture a cloud stood still, 


Frances kidley Havergal thus described | 


‘ oe 

apparently about two hundred yards off, and we each saw our | 
own sh d ae ° y : ’ | 
et shadow gigantically reflected on it, surrounded by a com- | 
Est svinhow arch, a full circle of bright prismatic colours, a 
_ nshguration of our own shadows almost startling ; each, more- | 
rer seeing only their own glorification” (‘‘ Swiss Letters and | 
Alpine Poems ”), 






Tennant, in his book on Ceylon, states. that. this curious 
phenomenon, whi.h may probably have suggested to the early 
painters the idea of the glory surrounding the heads of beatified 
saints, is to be seen in singular beauty at early morning in 
Ceylon. When the light is intense, and the shadows propor- 
tionally dark, when the sun is. near the horizon, and the 
shadow of a person is thrown on the dewy grass, each drop of 
dew furnishes a double reflection from its convex and concave 
surfaces ; and to the spectator the shadow of his own figure, but 
more particularly the head, appears surrounded by a halo as vivid 
as if radiated from diamonds. 

S. T. Coleridge described the phenomenon thus :— 


** Such thou art, as when 
The woodman winding westward up the glen 
At wintry dawn, where o’er the sheep-track’s maze 
The viewless snow-mist weaves a glist’ning haze, 
Sees full before him, gliding without tread, 
An image with a glory round its head : 
The enamoured rustic worships its fair hues, 
Nor knows he makes the shadow he pursues.” 

Benvenuto Cellini saw, probably, this phenomenon, and sup- 
posed it peculiar to himself. F. Robertson cites it as a proof of 
inordinate vanity. He says: ‘Conceive a man gravely telling 
you that a vision of glory encircled his head through life, visible 
on his shadow, especially on the dewy grass at morning, and 
which he possessed the power of showing to a chosen few” 
(‘* Life and Letters of F. Robertson,” vol. ii. p. 192). 

Bardsea, October 22. EDWAKD GEOGHEGAN. 

I HAVE frequently, on the South Downs, seen a halo round 
the shadow of my head, as described in your last number by Mr. 
A. S. Eve. I have noticed that the further off the shadow, the 
brighter is the halo. I have also observed, when looking at my 
shadow in the sea, that rays of light appear to surround the 
shadow of my head. CHARLES CAVE. 

Ditcham Park, Petersfield, October 22. 


On the Grass Minimum Thermometer. 

THE average readings of the self-recording grass minimum 
thermometer for every month during the past three years have 
been compared with the average minimum damp bulb tempera- 
tures, obtained from the means of hourly readings, and the 
following figures show the corrections to be applied to the latter 
in order to obtain the former :—January — 0°°3, February +0°'3, 
March - 0°°3, April —0°'8, May -0°'2, June —1°'1, July -1°'1, 
August —o°'9, September +0°'2, October +1°°4, November 
+ 1°°9, December +0°'4. 

The grass minimum is nearly a degree below the damp 
bulb minimum in the wet season, and nearly 2° above it in 
the driest month. The comparison between the minimum air 
temperature and the minimum on grass does not measure the 
terrestrial radiation, although the difference is to some extent 
influenced by radiation. Moreover, the epochs of the two 
minima need not coincide—e.g. in Hong Kong the early morning 
hours are more cloudy than the evening hours. 

During the daytime in summer the thermometer, exposed an 
inch above the short grass, shows as a rule temperatures rising 
to 120° or 130°, especially in calm weather ; but even when it is 
not perfectly calm, the force of the wind is not felt so near the 
ground, from which the air rises laden with minute particles of 
dust, which are observed adhering to the cloth of damp bulbs 
and other objects cooled by evaporation, and which may occa- 
At night such minute particles 
would of course tend to return to the ground, and the unhealthy 
character of the ground-fog during early morning hours in 
tropical countries may be intensified by this circumstance. 

Hong Kong Observatory, W. DoBERCK. 

September Io. 


ON THE ELECTROMOTIVE VARIATIONS 
WHICH ACCOMPANY THE BEAT OF THE 
HUMAN HEART. 

HE observation of these variations is extremely easy, 
the only requisite being a sufficiently sensitive 
capillary electrometer.’ 


! The electrometers I used were made by Mr. Dean, glass-blower, 8 Cross 
Street, Hatton Garden. 
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The successful issue of the observations is so certain 
that they can be best described in the form of directions 
to a person who should be desirous of seeing them 
for himself, followed by the prediction of what will be 
observed by him. 

§ I. Two vessels of salt solution are to be pre- 
pared, and connected with the capillary electrometer 
by electrodes. The various extremities of the observer 
are to be dipped into the salt solution, while the capillary 
column is watched. Electrical variations, apparently 
synchronous with the heart’s pulse, will be observed with 
certain combinations rather than with others, and the 
results (on a normal person with the heart pointing to the 
left) will be as follows :— 

Connect with electrometer — 
. Left hand and right hand 
Left hand and left foot 
. Left hand and right foot 
. Right hand and left foot 
. Right hand and right foot 
Right foot and left foot 


Electrical variations 

Little or no variations 

Little or no variations 

Electrical variations 

Electrical variations 

No electrical variations 
will be apparent. 


AMP Whe 


Further observations may be made with the mouth used 
as a leading-off point in connection with each of the four 
extremities. To lead off from the mouth a silver electrode 
coated with silver chloride is kept under the tongue. The 
results will be as follows :— 

Connect with electrometer— 
7. Mouth and left hand 

8. Mouth and right hand 
9. Mouth and left foot 
10. Mouth and right foot 


Electrical variations 
Little or no variations 
Electrical variations 
Electrical variations 
will be apparent. 

Finally, it is possible to add to the evidence obtained, 
by using the rectum as a lead off by means of a silver 
electrode. This, if tried, would give with 
Electrical variations 
Little or no variations 
Electrical variations 
Little or no variations 
Little or no variations. 


11. Rectum and mouth 

12. Rectum and left hand 
13. Rectum and right hand 
14. Rectum and left foot 
15. Rectum and right foot 


These will have been the results ; the cases in which the 
mode of leading off has been favourable to the production 














of electrical variations will be unmistakably distinguished 
from those in which the mode of leading off has been 
unfavourable. 

The explanation of these facts is most shortly given in 
he diagram. CC is the axis of any current which must be 





4 





produced if at any time the apex and base of the ventricles 
differ in potential. 00 is the line of zero potential at 
right angles to C C. 

a a@ a are equipotential lines round a supposed focus 4, 
6 6 6 are equipotential lines round a supposed focus p, 
Any lead off from two superficial points a a or 4 4 is un- 
favourable. Any lead off from two points a 4 is favourable 
to the manifestation of electromotive differences originat- 
ing at the heart. This will have been demonstrated by 
the experiments directed to be made. 7 

§ II. On a quadruped (dog, cat, rabbit) the results 
will come out somewhat differently. The heart occupies 
an approximately median position, so that the asymmetry 
observed on man does not hold good with the above- 
named animals. In these the current axis will be along 
a median longitudinal line ; the line of zero potential will 
be at right angles to it, z.e. transverse. 

This can be verified by trial with very little trouble. A 
quadruped is led off by the various extremities and 
orifices immediately after death before the heart has 
ceased to beat ; or a dog may be trained to stand quiet 
with his feet in dishes of salt solution (I have a large 
and well-disposed dog who will stand thus by the hour). 
However the test be made, the results will come out as 
follows :— 


Connect with electrometer— 

1. Left paw! and right paw _Little or no electrical variations 
2. Left paw and left foot Electrical variations 

3. Left paw and right foot Electrical variations 

4. Right paw and left foot Electrical variations 

5. Kight paw and right foot —_ Electrical variations 

6. Right foot and left foot Little or no electrical variations 


will be apparent. 


Extending the observations to mouth and rectum, the 
results will be thus :— 


Little or no electrical variations 
Little or no electrical variations 
Electrical variations 
Electrical variations 
Electrical variations 
Electrical variations 
Electrical variations 
Little or no electrical variations 
Little or no electrical variations. 


7. Mouth and left paw 
8. Mouth and right paw 
9g. Mouth and left foot 
10. Mouth and right foot 
11. Mouth and rectum 

12. Rectum and left paw 
13. Rectum and right paw 
14. Rectum and left foot 
15. Rectum and right foot 


§ III. Upon these two proofs may be piled a third proof 
of the correctness of the facts and of their explanation. 
Cases of sttus viscerum inversus are to be found; the 
viscera of such people are situated as those of a normal 
person seen in a mirror ; 2.c. ater alia, the heart points to 
the right. I have examined two such cases, with results 
exactly as anticipated, viz. the favourable combinations, 4, 
5, and 7, of a normal subject (§ I.) are unfavourable in the 
case of situs inversus, while the unfavourable combina- 
tions, 2, 3, and 8, are favourable. Combinations 1, 9, and 10 
are favourable, and 6 is unfavourable in both cases, there 
being the notable peculiarity as regards 1 that the varia- 
tions are reversed in direction in each of the two cases. 
The significance of this point will be obvious to the 
reader who has followed the facts up to this point: m 
both cases we have a favourable combination, but 4 
reversal of points a and 4. 

§ IV. As regards the character and direction of each 
cardiac variation, it will be found to be composed of two 
phases, the first short, sharp, and difficult to read as 
regards direction, the second comparatively prolonged 
and easy to read. The second phase clearly indicates 
negativity of the heart’s base, the first phase less clearly 
negativity of the heart’s apex—facts which testify that the 
contraction begins at the apex and ends at the base of 
the ventricles. The auricular contraction does not ailect 
any electrometer I have used. 

“Paw” is used as an abbreviation for anterior extremity ; ‘‘foot” 
posterior extremity. 
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If I may venture to forecast the manner in which 
these statements may receive from independent sources 
that verification which any statement requires before 
it can be accepted as a correct representation of 
fact, 1 should say that as regards § I. no contradiction 
will arise unless the first case tested should happen 
to be that of a person with the heart occupying an 
unusually median position, when the favourable and un- 
favourable cases, though still distinguishable, may be less 
so than if the heart occupied its usual oblique position 
pointing to the left. In any case, however, the variation 
will be found more marked with a favourable than an un- 
favourable combination. As regards § II., the statements 


THE MAXIMUM OF MIRA CET]. 


AM anxious to call the attention of observers to the 
I present spectrum of Mira, which arrived at its 
maximum brilliancy on the 15th inst. I pointed out 
recently (NATURE, May 24, p. 79) that stars of the group 
to which Mira belongs are sparse meteorite-swarms like 
comets, and that, when variable, the variability is produced 
by collisions between two swarms, the centres of which 
are nearest together (periastron passage) at maximum. 

Broadly speaking, then, we may regard variables of 
this class as incipient double stars, or condensing 
swarms with double nuclei, the invisibility of the com- 
panion being due to its nearness to the primary, or to its 
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madeé can be verified as soon as tested upon a recently 
killed cat or upon a properly educated dog. The veri- 
fication of § III. only requires that a suitable case 
| should be discovered. As regards the character of the 
variation, it is probable that its diphasic character may 
be overlooked at the first glance, but (in a favourable 
case) this character will soon be apparent. As regards 
direction, that of the second phase will be determined 
without much difficulty, but that of the first will be found 
| very difficult to seize. I was not able to make up my 
mind about it until I had obtained successful photographs 
of the movements on a quick-travelling sensitive plate. 
AUGUSTUS D. WALLER. 


faintness. It is obvious that variability will occur mostly 
in the swarms having a mean condensation, for the reason 
that at first the meteorites are too far apart for many 
collisions to occur, and that, finally, the outliers of the 
major swarm are drawn within the orbit of the smaller 
revolving one, so that it passes clear. 

The present maximum of Mira tests my hypothesis, 
and its brightness is such that a small telescope and a 
Maclean’s spectroscopic eye-piece are all that are neces- 
sary to see in how striking a manner the test is borne. 
The two brightest bands now visible are at A 517 and 
A 546, precisely where these are seen in the brightest 
comets. The former is the brightest carbon fluting seen 
in the spectrum of the Bunsen flame, or spirit-lamp, 





and the other, at 546, is the citron carbon fluting begin- 
ning at 564, but modified by the masking effects of the 
Manganese absorption fluting at 558, and also that of 
lead at 546. 

The blackness of the spaces between the bright flutings 
shows that there can be very little continuous spectrum 
from the meteorites, and therefore that the absorption is 
that of the light of the carbon flutings. 

[he mean spectrum of Mira is that of a star like 
8 Pegasi, which I have shown to consist of bright carbon 
flutings, and dark flutings of magnesium, manganese, 
ron, lead, and barium. In 8 Pegasi, as in Mira under 
mean conditions, the carbon is somewhat faint, but in 
a Herculis it is very bright. The general effect of the 
conditions of maximum of Mira therefore seems to be 


that of changing its spectrum from one like that of 8 
Pegasi to one like that of a Herculis. 

I observed that the principal carbon fluting at A 517 
was somewhat brighter on the 14th than on the 17th inst. 
In variable stars of this class the proof is now complete 
that the increase of luminosity is accompanied by 
cometary conditions, and that it is due to the increased 
radiation of carbon. 

In the accompanying figure the spectrum of Mira is 
compared with that of 8 Pegasi and Encke’s comet. In 
some comets the carbon fluting is cut off at 546, exactly 
as itis in Mira. The observations of Mira were made by 
myself at Westgate, those of 8 Pegasi by Mr. Fowler at 
the Astronomical Laboratory at South Kensington. 

J. NORMAN LOCKYER. 
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FLORA OF THE KERMADEC ISLANDS. 


U PWARDS of thirty years ago Sir Joseph Hooker 
published an account of the botany of Raoul 
or Sunday Island, one of the Kermadec Group (Journal 
of the Linnean Society, i. pp.. 125-29), founded upon 
a small collection made by McGillivray and Milne, 
naturalists attached to H.M.S. Herald. This collection 
consisted of forty-two species, of which twenty were 
flowering plants, and the rest ferns and lycopods: and 
the most interesting circumstance connected with it was 
“the identity of most of the flowering plants, and all but 
one of the ferns, with those of New Zealand.” 

In 1885, Mr. J. T. Arundel presented to the Kew 
Herbarium a collection of fourteen species from Meyer, 


a small rocky islet about a mile and a half north of | 


Sunday Island. Poor as it was, it contained half-a-dozen 
plants not previously known from the group, though they 
are all included in the collection referred to below. 

Since then, no further light has been thrown on this 
insular flora, until the quite recent appearance (Transac- 
tions of the New Zealand Institute, xx. pp. 151-81) of a 
paper by Mr. T. F. Cheeseman, Curator of the Auck- 
land Museum, New Zealand, a copy of which was kindly 
forwarded to the writer. Mr. Cheeseman was per- 
mitted, through the kind offices of Mr. Percy Smith, the 
Assistant Surveyor-General of New Zealand, to accompany 
the expedition despatched last year for the purpose of 
formally annexing the group to the colony of New Zealand. 
If Mr. Cheeseman has not succeeded in exhausting the 
botany of the Kermadec Islands, which, of course, is 
hardly probable, the undiscovered species cannot ma- 
terially affect the question of the origin of the vegetation. 
But before giving the results of. his investigations, it will 
be useful to indicate the position and extent of the 
islands. 

There are four islands lying at great distances apart, 
between 29” 10’ and 31° 30'S. lat., and stretching in a south- 
west and a north-east direction, like New Zealand itself, 
the nearest point of which is between 500 and 600 miles 
distant. Raoul or Sunday Island is the largest and the 
farthest from New Zealand, being twenty miles in cir- 
cumference, and about 640 miles from Auckland, and a 
little less than that distance from Tonga. Macaulay, the 
next in size, is sixty-eight miles to the south-west of 
Sunday Island ; and Curtis and L’Espérance, still farther 
to the south-west, are little more than rocks. The 
expedition failed to land on the last-named island, and 
the visit to Curtis Island was of very brief duration, 
hence the botany relates almost exclusively to Sunday 
and Macaulay Islands. 

The group is of volcanic origin, and the greatest 
elevation in Sunday Island is 1720 feet, while Macaulay 
nowhere reaches quite half that height. 

Altogether Mr. Cheeseman collected 115 indigenous 
vascular plants, eighty-four being phanerogams and 
thirty-one. cryptogams, and only five of them were 
regarded as endemic. In addition to the foregoing, 
twenty-six species of naturalized plants, chiefly European 
weeds, weré observed or collected. 

Of the 115 indigenous species, no fewer than eighty-five 
are also found in New Zealand, though only fourteen of 
these are absolutely confined to the two localities. Forty- 
four species are found in Norfolk Island, forty of which 
also occur in New Zealand, and only two are apparently 
confined to Norfolk Island and the Kermadecs. Forty 
species extend to Lord Howe’s Island, but thirty-four of 
these are alsoin New Zealand, and none of the peculiar 
plants of Lord Howe’s Island reach the Kermadecs. 
Seventy-six of the species are common to Australia, sixty- 
three of them being also in New Zealand, and none of 
them otherwise peculiar to Australia. Lastly, forty-seven 
are found in Polynesia, and thirty-one of these also occur 
in New Zealand. 





The foregoing data, as Mr. Cheeseman observes, point 
unmistakably to New Zealand as the source of the greater 
part of the flora of the Kermadec Islands. How the 
plants reached these islands is an interesting question. 
Mr. Cheeseman is prepared to admit a former north- 
western extension of New Zealand ; but, after a careful 
examination of the evidence, he arrives at the conclusion 
that the Kermadec Islands have always been isolated, or, 
at least, have not formed part of any other land since the 
Secondary period. Spores of the ferns may have been 
conveyed by winds ; and ocean currents and birds, it may 
well be conceived, have operated in stocking the islands 
with flowering plants. Most of the birds are New 
Zealand species, and the presence of Kauri logs, of 
different dates and brands, stranded on various parts 
of the beach, is convincing evidence of the direction 
of ocean’currents. Moreover, the composition of the 
flora strongly supports this theory. 

Sunday Island is the only one of the group on which 
there is anything approaching arboreous vegetation, and 
this, with the exception of a small area of the crater, is 
clothed with forest from the sea-shore to the tops of the 


highest peaks. The prevailing tree is Metrosideros 
polymorpha, one of the most characteristic trees of 


Polynesia, especially of the smaller islands, reaching the 
Sandwich, Marquesas, and Pitcairn Islands-; but this 
particular species does not occur in New Zealand nor in 
Australia. 

Next to the JMetrosideros in abundance and con- 
spicuousness is a palm, which Mr. Cheeseman thinks 
may be identical with the Norfolk Island Ahopalosiylis 
Baueri (Areca Bauert). In some-places this grows 
gregariously, forming large groves. 

Ferns are everywhere abundant, varied, and luxuriant ; 
and the endemic tree-fern, Cyathea Milned, is very plenti- 
ful, and handsome withal, rising to a height of.50 or 
60 feet. Prominent among the New Zealand trees are 
Corynocarpus levigatus, Myoporum letum, Melicope 
ternata, Melicytus ramiflorus, and Panax arboreum. 
Cordyline terminale, the widely-spread Polynesian “ Ti,” 
and Pisonia Brunoniana, Pittosporum crassifolium, 
Coprosma acutifolia, and C. petiolata,; natives of New 
Zealand, are other elements deserving of notice. 

The herbaceous vegetation includes no plants with 
very conspicuous flowers, but there are two orchids 
namely, Acianthus Sinclairit, a native of New Zealand, 
and Microtis porrifolia, which also inhabits both New 
Zealand and Australia. 

Macaulay Island was entirely covered with a beautiful 
sward of natural grass, supposed to be composed of a 
species of Poa and an Agrostis, but in the absence ol 
flowers they were indeterminable. 

Students of botanical geography will find much more 
that is interesting in Mr. Cheeseman’s valuable paper, 
from which I have extracted the principal facts. 

W. BoTrinG HEMSLEY. 


DIGITI MINIMI DECESSUS. 
[Sent by a Correspondent. | 
‘THE following lines appeared in the Guy's Hospital 
Gazette of October 13. The correspondent who sends 
them to us suggests that they may fitly find a place in 
NATURE, d propos of the controversy on * Prophetic 
Germs.” 
** Man is losing his little toe, . and can do without u. 
—Mr. CLEMENT Lucas, in his opening lecture. 
If thou must go, thou feeble, foolish digit, 
Fain would I speed thy slow, degenerate way - 
I daily feel a disagreeable fidget 
Whenever I’ve occasion to display ; 
Thy doubtful outline, and thy form chaotic 
‘Born of a taste in boots, perhaps erotic). 
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Thou art a shock to my esthetic sense, 

And offerest no kind of recompense 
In way of use; of every function shorn, 

Except to act as basis for a corn. 
When thou art gone I'll still maintain my grace, 

Still walk erect wherever I may be ; 

Still I’ll belong to the athletic race, 

Waltz with the fair, and kick mine enemy ! 
So face Schopenhauers, and face Mallocks 
When I've acquired a hypertrophied hallux, 

To monodactyle type thus simplified, 

Life shall be simpler too, and so—beatified. 

* “ * * 
When future science forgets thee in thy prime, 
Methinks a great mind from a northern clime 

May then discuss thy remnants, and declare 

He finds a true prophetic organ there ! 

FG... 


NOTES. 

WE lately (Sept. 6, p. 437) printed an account of the formation 
of the Australasian Association for the Advancement of Science. 
If we may judge from the newspaper reports which have now 
reached this country, the first general méeting of the Association 
seems to have been remarkably successful. The session began 
at the Sydney University’on Tuesday evening, August 28. 
Lord Carringion opened the proceedings with a short speech, 


and then an address was delivered by Mr. H.C. Russell, the | 


President. 
and their work went on during the remainder of the week. 


On the following day the sectional meetings began, 


About 110 papers were sent in by students of various branches 
of science, and a considerable number of them will be published 
in full in the first volume soon to be issued by the Association. 
The members had an opportunity of, taking part in several 
pleasant excursions, and much hospitality was shown to visitors 
by leading citizens. At the time of the meeting there were about 
850 members, and it is confidently anticipated that next year 
this number will be largely increased. The next meeting is to 
be held in Melbourne, and Baron Sir Ferdinand von Miiller, the 
Government Botanist of Victoria, is the President-elect. In 
1890 the Association will meet in New Zealand. 

THE following is the list of names to be submitted, at the 
annual meeting (November 8) of the London Mathematical 
Society, for the new Council :—For President, J. J. Walker, 
F.R.S.; for Vice-Presidents, Sir J. Cockle, F.R.S., E. B. 
Elliott, and Prof. Greenhill, F.R.S. The Treasurer and Hon. 
Secretaries remain unaltered. The other members are: A. B. 
Basset, Dr. Glaisher, F.R.S., Messrs. J. Hammond, H. Hart, 
J. Larmor, C. Leudesdorf, and S. Roberts, F.R.S., Captain 
P, A. Macmahon, R.A., and Dr. Routh, F.K.S. It is proposed 
that the vacancies caused by the withdrawal of Lord Rayleigh, 
Sec.R.S., and the lamented recent death of Arthur Buchheim, 
shall be filled up by Messrs. Basset and Routh, as above. 


H.M.S, Jackal, which has been engaged, under the direction 


of the Scientific Committ-e of the Scottish Fishery Board, in | 


a cruise of physical investigation in the North Sea, recently re- 
turned to Granton. 
Orkney and Shetland Islands, and then to Bergen, Copenhagen, 
and Kiel. The physical work was carried on by Dr, Gibson, of the 
Chemistry Department of the Edinburgh University, assisted by 
Dr. Hunter Stewart and Mr. F. M. Gibson ; and owing to the 
exceptionally favourable weather a large number of stations were 
formed at various parts of the route, at which series of tempera- 
ture observations were taken, the density and alkalinity of the 
water determined, and samples preserved for analytical examina- 
tion. Dr. Gibson had interviews with most of those conducting 
scientific fishery work in the countries visited, including Mr. 
Buch of Bergen, Dr. Paulsen, Lieut. Drechsel, Dr. Pettersen, 


lhe course was along the east coast to the 


and Mr. 





Feddersen of Copenhagen, and Prof. Karsten of the 
| Kiel Commission ; and we understand these conferences may 
| result in closer co-operation between the various countries, in 
regard to the method and scope of scientific fishery investigations- 
| THE members of the Iaternational Commission of Weights and 
| Measures have finished their session at the Pavillon de Breteuil, 
| Paris. The making of standard metres is progressing, and next 
| year they will be distributed to the various Governments. The 
guarantee of the Bureau extends to the thousandth of a 
millimetre and the ten-thousandth of a gramme. 

THERE are now on the books of the Institution of Civil 
Engineers 1614 members, 2499 associate members, 458 asso- 
ciates, 19 honorary members, and 939 students, together 5529, 
being an increase at the rate of 3} per cent. during the past 
twelve months. 


A SPECIMEN of the sword-fish (Xpiias) was captured some 
days ago in Long Keach, Milton Creek, Sittingbourne, by a 
bargeman. 


The fish measured 5 feet 2 inches from end of tail 
to tip of sword. 


AN Agricultural and Industrial Evhibition was opened at 
Mysore by the Maharajah on the 17th inst. 


AT a recent meeting of the Bombay Natural History Society, 
| the idea of starting a Zoological Garden in that city was mooted 
by Mr. H. M. Phipson, the Honorary Secretary of the Society, 
and was warmly taken up, It was stated that the Society has 
been compelled to refuse large numbers of valuable specimens 
of animals offered to it. All that is asked from the Government 
is that they shall grant a site, and it is hoped that they may see 


their way to do so. 


Dr. J. C. Cox lately described, at a meeting of the Linnean 
Society of New South Wales, two very remarkable female 
figures, modelled in wax, obtained in an aboriginal camp at 
Miriam Vale, near the head of the Calliope River, Rockhampton. 
These figures are said to be the only examples of plastic art 
ever discovered among the Australian aboriginals. 


In the Report of the Superintendent of the Adelaide Botanic 
Garden for the past year it is stated that the insect-powder plant 

| (Pyrethrum cinerariafolium, Trevir.), roseum, and neum, 
| Bibrst.), and the cheesemaker (/Vithania coagulans, Dun.), 
| which were introduced into the Garden a few years azo, have 
| found a congenial climate there, and have prospered wherever 
| they were planted in the colony. Eland’s Boontges (Z/ephant: 
orrhiza Burcheilii, Benth.), which has also been recently intro- 
| duced, does fairly well. In winter nothing remains of this plant 
| but the roots, which contain tannic acid. A number of cuttings 
from the I[?aira grape, a valuable species which comes from 


Almeria, have thriven wonderfully in the Garden. ‘There are 
now in the palm-house 180 species and varieties of palms. The 
Museum of Economic Botany attached to the Garden has been 
enriched during the past year by 1795 article:, amongst the 
more remarkable of which was a collection sent by the Sultan of 
Johore, one of the specimens being a sample of sugar prepared 
from the cocoa-nut. 

STUDENTS of the Caucasian languages will be glad to learn 
that the second volume of Daron Uslar’s work, ‘* The Ethno- 
graphy of the Caucasus,” has been published at Tiflis. It con- 
tains his ‘‘ Tchetchen Language,” and, in an appendix, severa! 
articles on the epics of the Caucasian mountaineers, on the 
study of the Caucasian languages and their alphabets, as also 
a translation of Schiefner’s ‘‘ Tchetchensche Studien,” and a 
collection of Tchetchen proverbs and tales about Nasr-eddin, 


by J. Bartolomei. 


at the Bath 


meeting of the British Association, referred to in last week's 
Nature, Prof. Meldola read a paper-on the constitution of the 


| 

| . . . . ‘ , ” 
| In connection with the discussion on ‘‘ Valency 

i 

} 
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azonaphthol compounds, in which he drew attention to the 
fact that the properties of these important colouring-matters 
could only be satisfactorily explained by admitting that they 
contained oxygen in the tetravalent condition. 


THE vapour-densities of the chlorides of chromium have, for 
the first time, been determined by Profs. Nilson and Pettersson, of 
Stockholm. The interest attaching especially to the chromic 
chloride, hitherto known as Cr,Cl,, in view of the recent re- 
determinations of the densities of the’corresponding chlorides of 
aluminium and iron, gives more than secondary importance to 
the work of the Swedish chemists. Readers of NATURE will 
remember that these recent experiments by the indefatigable 
workers just mentioned, and by Prof. Victor Meyer and his co- 
workers at Gottingen, upon the composition of the molecules of 
the chlorides of aluminium and iron, resulted in the conclusion 
that the double formulz, Al,Cl,, and Fe,Cl,, must be abandoned 
in favour of the simpler formule, AlCl, and FeCls. This, of 
course, meant that our old notions as to the tetrad nature of these 
elements were incorrect, and that in reality they behave as triads. 
Profs. Nilson and Pettersson now clinch the matter by showing 
that chromium, which in many respects so much resembles 
aluminium and iron, behaves in precisely the same way. Chromic 
chloride was fortunately obtained in beautiful laminated crystals of 
almost perfect purity. The minute traces of absorbed moisture were 
readily eliminated by gently warming in a current of dry car- 
bonic acid gas ; when this was accomplished the requisite quan- 
tity was weighed out into a small platinum capsule in those 
experiments which were conducted in the platinum density 
apparatus, and in small pieces of ignited porous tubing when the 
porcelain apparatus was employed. The chloride was found to 
vaporize very slowly indeed at 1065° C., precluding the possi- 
bility of taking densities below that temperature ; however, at 
this comparatively low temperature, the density was 6°135. 
Now CrCl, corresponds to a density of 5°478, while CrCl, 
must of necessity require a number twice as great, and hence 
cannot exist.in the gaseous state. On increasing the temperature 
to 1190°, the value of 5517 was obtained, which remained prac- 
tically constant up to nearly 1300°, Over 1300° the molecules 
of CrC!, commence to break up into those of CrCl, and free 
chlorine. This is a most decisive result, and one which cannot 
possibly lead to any other conclusion than the adoption of the 
formula CrCly. It is only fair to mention that Messrs. Friedel 
and Crafts on carrying out vapour-density determinations of 
aluminium chloride by Dumas’s method for 250° above its boil- 
ing-point (183°), have very recently {obtained results which 
appear to indicate that this chloride may condense to the double 
molecule Al,Cl, at these comparatively low temperatures. How- 
ever this may be, there can be no doubt in the cases of iron and 
chromium that the triad formula is the only one compatible 
with experiment, and we shall be very glad to see the doubt in 
case of aluminium completely cleared up by further experiments. 
The determinations in the case of the lower chloride of chromium, 
CrCl,, have been made under great experimental difficulties. This 
substance is the most difficultly volatilized of any yet submitted 
to vapour-density determinations. It required the most intense 
heat of the hottest procurable furnace, and even then was only 
very slowly converted into vapour. It was obtained perfectly 
pure by reduction of the chromic chloride utilized for the former 
experiments, by gently heating in astream of hydrogen. At the 
lowest observable temperature, 1300°-1400° C., the density was 
found to be 7°8, considerably lower than the number required by 
Cr.Cl, On further increasing the heat to 1690’, the density 
gradually diminished to 6°2, showing that at some still higher 
temperature one would finally attain the value 4°25 corre- 
sponding to CrCl, . Hence chromous chloride again resembles 
ferrous chloride, the only difference being that the former is much 
more difficult to vaporize. 











AN exceedingly useful and handy résumé of results in the 
modern geometry of the triangle” is published in the just 
issued Proceedings of the Association Francaise pour 1’ Avance- 
ment des Sciences, Congrés de Toulouse, 1887. It is entitled 
‘* Premier Inventaire de la Géométrie du Triangle,” by M. E, 
Vigarié., A second ‘‘ Inventaire,” which the author proposes to 
draw up, will be occupied with the extensions to certain (as 
Harmonic) quadrilaterals and polygons, and to space figures, 


é 


WE have received Part 3 of ‘“‘A Catalogue of the Moths 
of India,” compiled by E. C. Cotes, First Assistant to the 
Superintendent, Indian Museum, and Colonel C. Swinhoe. Of 
the first two parts, dealing respectively with Sphinges and 
Bombyces, we have already given some account (NATuRg, 
vol. xxxvii. p. 386). The present part deals with Noctues, 
Pseudo-Deltoides, and Deltoides. 


THE Trustees of the Australian Museum, Sydney, have issued 
Part I. of a catalogue of the fishes in the collection of the 
Museum. It relates to recent palzichthyan fishes, and has 
been compiled by Mr. J. Douglas Ogilby. 


A REMARKABLE book on “The Butterflies of the Eastern 
United States and Canada, with especial reference to New 
England,” by S. H. Scudder, of Cambridge, Mass., U.S.A., is 
about to be published in monthly parts. It will be completed 
in twelve parts, the first of which will appear in ‘November, 
The preparation of this elaborate work was first announced by 
the author in 1869. Since that time he has had it always in 
hand, and during the last eight years he has devoted to it 
undivided attention. According to the prospectus which has 
been issued, Mr. Scudder has not only availed himself of the 
personal aid of a host of willing friends and: correspondents, 
who have confided to him their voluminous field notes and 
numerous specimens, but he has carefully gleaned every fact of 
value from the natural history journals and other publications, 
and supplemented all by his thirty-five years’ experience in the 
field. It is claimed that no systematic work on butterflies has 
ever appeared in any language comparable with it in the com- 
plete elaboration of a single limited fauna, in attention to every 
stage of life, in thorough and excellent illustration of every 
period of the butterfly’s existence, and in careful detail of all 
structural features. The book will contain seventeen plates of 
butterflies, six of eggs, eleven of caterpillars, two of the nests of 
caterpillars, three of chrysalides, two of parasites, thirty-three of 
:tructural details in all stages of life, nineteen maps and groups 
of maps to illustrate the geographical distribution of the butter- 
flies, and three portraits of early naturalists of America—in all, 
about two thousand figures on ninety-six plates, of which forty 
or more will be coloured. The printing of the plates was begun 
three years ago, and is now nearly finished. 


A THIRD edition of Mr. R. Milne Murray's ‘‘ Chemical Notes 
and Euuations” (Maclachlan and Stewart, Edinburgh) has 
been issued. The book is intended for the use of students. [0 
this edition a section on the electrolysis of salts has beet 
introduced, and some additions have been made to the 
descriptive part of the work. 

THE latest number (No. 3, vol. iii.) of the Journal of the 
Bombay Natural History Society contains, amongst other 
papers: unscientific notes on the tiger, by J. D. Inverarity; 
butterflies and ants, by Lionel de Nicéville ; on the Lepidoptert 
of Karachi and its neighbourhood (part 2), by Colonel Swinhoe; 
notes on some bees and wasps from Burmah, by Captain C. T. 
Bingham ; notes on the origin of the belief in the bis-cobra, by 
G. A. Da Gama. Mr. Da Gama says that the term bis-cobra 
is not of Oriental origin, but is a contraction of the Portugues 
bicho-de-cobra. The early Portuguese settlers in India named 
the animals they met with from their most prominent features. 
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Thus, the mag they called, on account of its hood, codra-de- 
capello ; the Daboia, on account of its carpet-like skin, they 
called cobra-de-alcatifa—that is, the carpet-snake. From old 
Portuguese writings he believes that the mangoose is the bis- 
cobra; and from the crawling motion of that animal the 
Portuguese had an idea that the dicho-de-cobra was a lizard. 
In fact, ina work of the Jesuit father De Souza, published in 
1710, though probably written twenty years earlier, the man- 
goose is described as ‘*that poisonous reptile, dicho-de-cobra.” 
The name mangoose gradually usurped the place of dicho-de- 
cobra, but among the natives the idea of a poisonous lizard 
called bis-cobra remained, and it has been handed down with 
terrible stories of its poisonous powers. 


Tue South London Microscopical and Natural History Club 
has published its seventeenth Annual Report. The Report 
includes abstracts of some interesting papers read at the 
meetings. The Committee say that during the past year there 
was a uniformly good attendance of members. 


WE have received the third number of the series ‘‘ Insect 
Life,” issued by the Entomological Division of the United States 
Department of Agriculture. The object of this series is to 
exhibit the economy and life-habits of insects, especially in their 
relation to agriculture. Among the contents of this number are 
notes on the Rocky Mountain locust ; a report on injury done by 
‘roaches ” to the files in the Treasury at Washington ; further 
notes on the hop-plant louse (Phorodon humuli) ; and a paper 
suggesting steps towards a revision of Chambers’s index to the 
described Tineina of the United States and Canada, with notes 
and descriptions of new species, by Lord Walsingham. 


SoME time ago the Colorado Ornithological Association was 
formed, and through the efforts of its members a comprehensive 
list of the birds of Colorado, numbering about 350 species and 
sub-species, was soon prepared. This Society has now trans- 
formed itself into an organization with wider aims, and has 
assumed the name of the Colorado Biological Association. The 
objects of the Association in its new form are the detailed 
investigation and recording of the fauna and flora of Colorado, 
recent and fossil. The Association hopes to become the highest 
authority on all matters connected with the biology of the State, 
both from the scientific and the economic points of view, and 
through its Secretary and referees will place itself at the service 
of the scientific and general public in answering all questions 
within the scope of its investigations, and in identifying 
specimens that may be submitted for this purpose. 


THE general Report, by Prof. Egoroff, on the observations 
made in Russia and Siberia during the eclipse of the sun of 
August 19, 1887, under the direction of the Committee of the 
Russian Physical and Chemical Society, is now published (in 
Russian) in the Journal of the Society (vol. xx. 6). Seven sta- 
tions were provided with observers and instruments (at Wilno, 
Nikolsk, Tver, Petrovsk, Vyatka, Krasnoyarsk, and the 
Bay of Possiet), but only at three of them—Petrovsk, Kras- 
noyarsk, and Possiet—could the eclipse be observed in detail. 
Fourteen excellent photographs were taken at Krasnoyarsk, 
and of these two are reproduced in M. Egoroff’s Report, as 
also several drawings of the corona which were made by hand 
at Polotsk, Vladimir, and places in Siberia. Various observa- 
tions with regard to the position of the protuberances and the 
shape of the corona are given in the Report, and its general 
conclusions are as follows:—(1) The corona is not a merely 
optical phenomenon: it has a real existence, and it maintained 
its shape not only during the whole of the eclipse at each spot 
where it was observed, but also at spots as far distant from one 
another as Polotsk and Possiet (distance, 6000 miles), (2) The 
corona of 1887 is a representation of those coronze which cor- 
respond to a minimum of spots on the sun. The like were 





observed in 1867 and 1878. Its peculiarities are interesting in 
connection with the question as to the structure of the sun and 
its corona. Mr. Norman Lockyer, in his work on ‘‘ The Che- 
mistry of the Sun,” expresses regret that he could not see, in 
1886, while in Grenada, those panaches on the poles of the sun 
which he had carefully studied in 1878. The photographs of 
M. Hamontoff (Krasnoyarsk) prove that those currents existed, 
and that they were well seen on August 19, 1887. (3) There is 
a correlation between the distribution of the rays of the corona 
and the position of protuberances. (4) The brilliancy of the 
light of the corona is of the same order as that of the full 
moon (as shown by several photometric measurements, and also 
by the visibility of a Leonis in the rays of the corona). (5) The 
spectrum of the corona was an uninterrupted one, with feeble 
Fraunhofer lines. Bright lines were not seen, except for a 
moment at Petrovsk, where M. Stonaewicz saw the green bright 
line ; the cloudiness of the sky, which resulted in a great 
amount of reflected light, probably prevented the bright lines 
from being seen. (6) Polarimetric measurements require a 
bright sky ; under other conditions false conclusions might be 
arrived at. (7) Both atmospheric pressure and temperature are 
lowered during the eclipse, the minimum coming at a later time 
than the middle time of the full eclipse. 


A GREAT number of meteorological observations having been 
made during the eclipse at various places in Russia and Siberia, 
Prof. Hesehus now sums them up in the same issue of the 
Journal of the Russian Physical and Chemical Society (xx. 6). 
It appears from the curves which he has drawn after having availed 
himself of observations made at twenty-five different stations, 
that the eclipse resulted in lowering the atmospheric pressure 
by about 0'2 mm., the minimum being reached a few minutes 
(about five to ten) after the time of the full eclipse. The fact 
is best explained by the condensation of vapour in the atmosphere. 
The temperature was lowered by an average of 1°°6 C. in the 
shade—the minimum being reached ten minutes after the full 
eclipse ; and by about 8°’6 in the sun’s rays—the minimum being 
attained in this case three minutes after the full phase of the 
eclipse. The force of the wind also was reduced, probably on 
account of the condensation of vapour in the atmosphere. The 
data as to the influence of the eclipse on the magnetic needle 
are contradictory. The influence of the eclipse on plants and 
animals was well pronounced. The Acacia armata folded its 
leaves, while the Micotiane and Mirabilis jaloppa opened their 
flowers. In the marshy spots of Siberia, such as Turinsk, the 
mosquitoes made their appearance, as they usually do in the 
evenings. The well-known facts as to the uneasiness and fear 
which are felt by higher animals were confirmed. On the 
whole, the Physical Society expected more important results 
when it organized meteorological observations at so many 
stations provided with physical instruments, but the weather 
was unfavourable to the work of the observers, Hilger’s 
spectrograph for photographing the ultra-violet parts of the 
spectrum of the corona with the view of detecting traces of 
carbon and carboniferous compounds, could not be used on 
account of the weather. 


THE same periodical contains a record of Prof. Mendelejeff’s 
impressions during his balloon ascent at Klin. The Russian 
chemist saw the corona from his balloon for only twenty seconds. 
His view of the sun was unfortunately obstructed by a cloud. 


THE Meteorological Council have published Part 5 of 
‘Contributions to our Knowledge of the Meteorology of the 
Arctic Regions.” The four previous parts contained principally 
the meteorological results furnished by the Franklin search 
expeditions which wintered to the eastward of longitude 120° 
W. between 1848-58, but also included the results available from 





the date of Sir W. E. Parry's expedition in 1819. Part 5 
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and to the search. ex- 
The whole series 


by 


relates to the region of Behring Strait, 
peditions in that direction between 1848-54. 
has been discussed in a uniform and most complete manner 
Mr. R. Strachan, and all the available information relating to 
the physical phenomena, and to the movements of animals and 
birds, has been thoroughly exhausted. ‘The work contains most 
valuable data for scientific inquiry, and for use in any future 
expeditions to those remote regions. 


THE additions to the Zoological Society’s Gardens during the 


past week include two Toque Monkeys (Jacacus fileatus & 9 


from Ceylon, presented by Mrs. Ellen Hodson; a Moustache 
Monkey (Cercopithe-us cephus &) from West Africa, presented 
by Mr. Andrew Allen ; ; a Common Otter (Lutra vulgaris 9 ), 


a Japanese Deer (Cera 
RM.L.L ; 


from 


British, presented by Mr. John Crisp ; 
ika @ ) from Corea, presented by Capt. H. 
(Didelphys vires 
by Mr. G. F. 


“ , aia 
ham@leon vulgar 


©. Eagles, 
ana é 9 2 

Whateley, R.N.; a 
North Africa, 
a Collared Mangabey (Cerco 
a Grey Ichneumon (//erfes?es 


three Virginian Opossums 
North 
Common 





\merica, presented 
(¢ 
presented by Mr. George Berry ; 
from West Africa, 
“riseus) from India, two Cockateels (Calofsitla nove-he 
four Snow Geese (Chen albatus) from North 
Hill-Mynah intermedia) from 
four Radiated ( Zestudo 
Madagascar, purchased ; an Indian Swine (Szs 
a Nilotic 
received in exchange. 


Chameleon from 


u lari 
lan tia) 


from Australia, 


America, a Larger Gracula 


Northern India, deposited Tortoises 


radiata) from 


cristatus) from India, Trionyx (7rionyx egypticu 


from the River Nile, 


OUR ASTRONOMICAL COLUMN. 


RInG NEBULA IN LyrA.—Prof. 
as seen with the great Lick 


Holden reports that 
refractor, shows far 


THE 
this object, 


more detail than had been detected either by Lassell with his 
4-foot reflector, or by the Washington observers with the 


great 26-inch refractor. With these telescopes thirteen stars 
had been seen in an oval outside the ring, and one star had been 
seen within it. The 36-inch Lick telescope shows twelve stars 
within the ring or proje cted upon it, and renders it obvious that 
the nebula consists of a series of ovals or ellipses : first the ring 
of stars, then the outer and inner edges of the nebulosity, next a 
ring of faint stars round the edges of the inner ring, and last a 
number of s’ars situated on the various parts of the nebulosity 
and outer oval. 





Comets Brooks AND FAye.—The following ephemerides 
are in continuation of those given in NATURE, vol. xxxviii. 
Pp. §70:— 

Comet 1 (Brooks). Comet 1888 d@ (Faye). 

1 R.A. Decl. Jecl. 

h m s 

Oct. 29 16 47 54 o 14°1 S. . 8 22°3 .N. 

38°... 06 $2 32 ....0 BU 7 58°4 

Nov. 2 ... 16 56 26 ... I 42°0 7 34°6 

4s. BF O93 «x. 3 293 .7 11°0 
©... 17 4 30... 3 277 - © 47°5 
pee a. eee .. 6 24°3 
10 17 12 30 .. 4 17°0 - 83 
12 17 16 21 ... 4 51°8 S. 5 387N. 

Comet 1888 e (BARNARD).—The following ephemeris for 
Berlin midnight is by Herr A. Berberich Astr. Nai h.y No. 
2861 

I R.A Decl Log 7 Log 3. Bright 

h m s : ness 
Oct. 28... 5 40 6 3 48°7 N.... 0°3370 ... O° 1495 60 
30 -Sti2... 2.89% 
Nov. 1. 5 2339... 244°6 0°3317 O°1214 i 
Sas DIS... “TSE 
S..: §& 608 I 33°4 0°3265 ... 0'0949 ... 8*2 
7 + 4390+. O553 , i 
9... 44231 oO 16°0 N,... 0°3214 ... 0'0716 ... 9°4 
The brightness at discovery is taken as unily. 
AMERICAN OBSERVATORIES.—Prof. W. W. Campbell has 


been appointed to the position in the Observatory of Ann 
Arbor which was held by Mr. J. M. Schaeberie previous to 


his appointment as assistant at the Lick Observatory. 


The Observatory at Iowa College, Grinnell, Iowa, Possesses 
a fine e juatorial of 8 inches aperture by the Clarks, and stron 
efforts are be sing made to obtain a transit-instrument and chr n 
graph, and sidereal and mean clocks, so that a time service ma 
be maintained. ; 

The Carleton College Observatory, Northfield, Minnesot 
now a very well equipped institution, with transit and prime 
vert instruments, besides the old equatorial of 8} inches, and 
the new one of 16 inches aperture, the 30-foot dome for which 
already in its place. A standard time service has been organize 
and standard ‘‘ Central” time—that is, time six hours later thay 
Greenwich mean time—-is distributed to nine railways, embra 
in all more than 12,000 miles of road. The charge of a lepart 
ment has been given to MissC. R. Willard. Dr. H. Wils D 
of Mount Lookout, Cincinnati, is Assistant Arar bat 











late 


\stronomy at Carleton College, and Prof. W. W. Payne, edit 
of the S¢dereal Messenger, is Director of the Observatory. 
Messrs. FEARNLEY (the Director of the Christiania O 








vatory) and Geelmuy.len have published zone observations of 
stars between 64° §0’ and 70° 10’ north declination, made 
Observatory. The volume is a large one of 319 pages. 
observations are preceded by an introduction giving an acc 


of the work. 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1888 OCTOBER 28—NOVEMBER 3. 
(FOR the reckoning of time the civil day, commencing at 

Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on October 28 
50m. ; souths, 11h. 43m. 49°03. ; sets, 16. 38m 
22'S. Sidereal 


Sun rises, 6h. 
right asc. on meridian, 14h. 12°8m.; decl. 13° 

Time at Sunset, 19h. 8m. 

Moon (at Last Quarter October 28, 2h.) 





sout 


rises, 22h. 8m.* ; 





6h. 12m.; sets, 14h. 6m.: right asc. on meridian, 8h. 40°Im,; 
decl. 19° 31’ N. 
Right asc. and declinatior 
Planet. R'ses. Souths. Sets. on meridian. 

h. m. h, m. 1. m. h. m. ' 
Mercury.. 7 40 12 12 16 44 14 41°6 17 23S 
Venus..... 9 35 13 38 17 4! 16 7°7 ... 21 485 
ee I2 6 15 47 19 28 18 17°0 ... 24 585. 

| Jupiter.... 9 49 13 57 Se $0 0264. ES 
Saturn.... 23 ~ 7 0 “m2... @a1 15 51N, 
Uranus... 5 12 Io 4I 16 10 13 10°71 ... 6 475. 
Neptune.. 17 46%. 32... 9 3 59°4 18 48 N 
* Indicates that the rising is that of the preceding evening 
Oct. h. . 
29... 4 Saturn in conjunction with and 1° 16’ south 
of the Moon. 
Nov. 
_ o .., Mercury in inferior conjunction with tl € Sun 
I 21 Venus in conjunction with and 1° 31’ south 
of Jupiter. 
3 12 Mercury in conjunction with and 4° 50’ sout 
of the Moon. 
Variable Stars. 
Star. A. Decl. 
h m. . h. a 
U Cephei © 524... 81 16 N. ... Oct. 31, 2 9m 
Algol ... 3 69... 4 31 N.. sco 99 6 90y 20 292 
A Tauri... 3 §4°5 ... 12 30°N..... s5 33 £39 
Nov. 3, 3 30” 
R Canis Majoris... 7 14°5 16 1258. ... Oct. 31, O59 * 
Nov. 1, 4 74 
U Monocerotis 7 26°S ..... 9. 395d. +. OC. Zt, 
S Cancri ow 8495... SSN. ... » MATS 
U Ophiuchi i “wae OF OR 20 N.... Nov. 1, 15 12m 
8 Lyre. 18 46'0 ... 33 14 N.... 5, 1, 20 0M 
TV ai 20 46°7 ... 27 50 N.... Oct. 29, 20 Oo” 
” 39, 21 07 
Y Cygni 20 47°6 ... 34 IG N.... 99 2% 3 O* 
Nov. I, 3 0% 
5 Cephei 22 25°0 ... 57 51 hic x G5 OO 


Mu dealin maximum ; 7# minimutu. 





Meteor-Showers. 
R.A Decl. 
Near v Arietis 43 22.N. Slow 
» 30 Tauri 50 10 N. Slow 
5, #& Tauri 78 30 N. Swift 
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ON THE ORIGIN AND THE CAUSATION OF 
VITAL MOVEMENT: 


i 


A MONG the phenomena of life the movement of masses, or 
+ mechanical work, takes a prominent place. It is the most 
accessible of all the vital processes to our sensual perceptions, so 
universally distributed, and so bound up with most of the 
activities of organisms that it might almost be designated the 
incarnation of life. 

In saying this it must be understood that vital movement is 
by no means exclusively confined to animals—that it is not, as 
was once believed, a special animal function ; on the contrary, 
it is an attribute of a// living matter, as well of the lowest 
creatures us of the most highly developed plants, so that, how- 
ever extraordinary it may appear, the activity of our muscles 
which enables us to transform sensation into action finds an 
analogue in the plant. Our conviction of the inter-connection 
and profound unity of all living things has thus a physiological 
foundation, based as it is not merely on the community of deriva- 
tion and of structure of living things, but also on the proof of 
similar activities. 

If a division of the morphological from the physiological is in 
any way permissible, it may be said that the unitary conception 
of life for which our age is distinguished rests in a higher degree 
on the knowledge of vital Arocesses than is commonly recognized, 
and in fact is just as much founded on physi logical experience 
as on that of the forms of the organism. 

From the traditional conception of life, which scarcely con- 
tained more than that everything between life and death is the 
antithesis of the not living, it is a long road we have had to 
travel to attain to the modern conception of the veal unity of 
life ; and a remarkable road, since it bears witness to the con- 
fident anticipation of victory, in face of all impediments raised 
up by science itself. Movement, and nothing less, had been 
placed at the summit of that antithesis, which physico-chemical 
research in the animal and vegetable kingdom had revived with 
the discovery that the plant transformed kinetic into potential 
energy, and the animal the latter into the former. While the 
animal made use of oxygen to generate heat and perform work 
through the metabolism of its substance, the plant made use of 
the heat in reducing and synthetic processes for the accumulation 
of potential energy in the form of its own consumable substance 
and the expired oxygen. 

With whatever unassailable correctness this conception com- 
prehends life as a whole, affording a pleasing solution of its 
antithesis by referring animal activities to nourishment by the 
plant, the latter to the products of the combustion of the animal 
body, and both in the last instance to the forces of the sun as 

riginal source of all life, yet ¢/‘s did but cast up the sum-total 
of the precesses of life, and did but express more intimately 
than before that which divides the most highly-developed 
branches of the animal and vegetable kingdom, in which the 
divergence of forms and arrangements is greatest. For dy the 
ide of this distinction there exists even between man and the 
most highly elaborated plant a connection of a kind quite other 
than the symbiotic interdependence through the medium of light, 
air, and food, a community, however, which is not disclosed 
until we go back to the ultimate elements of organization. 

As in the animal synthetic processes are not wanting, without 
which it could not even produce a molecule of the colouring 
matter of its blood, so in the plant we are acquainted with dis- 
sociations and combustion, and also with evolution of heat and 
movement of masses ; not that by this I refer to those coarser 
movements which are referable to turgescence, but primitive 
movements, which we find first in the smallest elementary 
organisms, of whic’ all living beings are made up. 

We have almost in our own persons lived to see the old antici- 
pation of a single kingdom of living things becoine gradually an 
established truth through the discovery of the cell. After the 
ground-lines of the construction of plants and animals out of 
originally similar sac’eated cells had been established by Th. 
Schwann, and since Darwin’s immortal work enabled us to 
derive everything that ever lived or will live from one single 
cell, we have come to realize that every single organism renews in 
itself the work of past ages, and again builds itself up from a 





oy yn the Origin and the Causation of Vital Movement (Ueder die Ent- 
feaung der vitalen Beweguug),” being the Croonian Lecture del vered in 
tg Theatre «f the Royal Irstitution on May 28, 1888, by Dr. W. Kiihne, 
Prifessor of Physiolc gy in the University of Heidelberg. 








germ similar to that from which its most ancient ancestors 
s‘arted. 

This conviction has become so firmly implanted in our genera- 
tion that now we scarcely feel the gaps which still exist in our 
actual knowledge, and almost unjustly under-estimate that which 
the investigations. of our contemporaries yet add to the cell- 
theory, as if it were mere work of repetition. And yet it has 
been very extensive and decisive—for example, the recent 
researches upon the intimate structure of the cell-nucleus—since 
nothing less results from it than that the reproduction of the 
cell by fission takes place identically, down to the most minute 
details, in all animals and plants.! 

Now, if the shaping of the cell and all the fashioning of 
forms is an activity, and if Morphology, ‘‘since it has made the 
arising of form more its study than the describing of what is 
already completed,” has become part of Physiology, it might be 
possible and conceivable that research directed to a// activities 
and going beyond the ziszé/e form to the chemical components 
of the structures and the transformation of substance and force, 
should observe great differences in processes where all our 
morphological experience would only have shown identity. We 
were near enough to this point ; for if it were true, as was long 
assumed, that that which is the bearer and the seat of the most 
essential of all vital processes 7 the cell is completely formless, 
it is not easy to see why the form should be so determinant of 
function, 

We have hope that this is not so, and will endeavour to show 
in Movement the functional as well as the morphological unity 
of all living matter. 

As I have already said, there is an elementary kind of move- 
ment in the cell, carried out by the cell-body—that part of the 
cell: which, in contradistinction to nucleus, membranes, and 
various inclosures, has been designated protoplasm. The proto- 
plasm moves itself, as in the case of certain free-living Proto- 
zoa, like the long-known Ameeba, like the so-called sarcode— 
in many cases better comparable to the movement of the pseudo- 
podia of Rhizopods. The resemblance of the latter to what was 
formerly called the sap-current in many plant-cells, led Ferd. 


Cohn? to interpret plant protoplasm as sarcode, an idea actively 


supported by Max Schultze,* the best authority on pseudopodial 
movement. It is not necessary to say here how widespread 
protoplasmic movement is, for there cannot be a cell that does 
not present it at some stage of its existence. Doubt on this 
subject can only exist in regard to the smallest of all organisms, 
those of fermentation, of putrefaction, and of pathogenic activity 
which are too small for observation. But even in these, from 
the movement they perform as a whole, we have grounds to 
infer the existence of a protoplasm. 

It is proved that protoplasmic movement does not follow 
external impulses or currents, but is a spontaneous activity. It 
may go on in opposition to gravity, and overcomes frictional 
resistance, as shown by the mass itself moving forward on 
surfaces of every kind, and being able to drag heavy bodies 
along with it. It is proper mechanical work. 

The cause of the movement can only be an internal one, 
residing in the contractile substance itself, and can only consist 
of chemical processes taking place within the peculiar pasty, 
slime-like mass. Yet the question had to be put whether these 
processes were not first set up by something coming perhaps 
from the outside, for the movement changes, sometimes stops 
or takes place more slowly, or occurs but partially, and may by 
many means be artificially aroused or diminished. 

At this point experimental phy-iological research had to step 
in, attacking the problem in the same way as it had long before 
done in the case of the most highly-developed contractile struc- 
tures, the muscles. A muscle behaves so far just like proto- 
plasm that its contraction does work, which can only depend on 
chemical transformations of its own substance, during which 
potential is converted into kinetic energy ; but it differs in that 
a distinct impulse from without is needed to set the game going. 
In normal conditions it receives the initiating impulse from its 
nerve, and nothing else appears able to take its place, since 
nothing that might otherwise act upon it, such as the motion of 

™ The most complete exposition of these important later discoveries on the 


reproduction of the cell is to be found in the book of W. Flemming, ‘‘ Zell- 
substanz. Kern und Zelltheilung,” Leipzig, 1382. Cf. the ‘* Kurze historische 
Uebersicht ’’ (p. 385), with the quotations from the works of Schneider, 
Strassburger, Biitschli, Flemming, O. ertwig, and the researches of 
Auerbach, Balbiani, van Beneden, Eberth, Schleicher, Balfour, and others. 

2“ Nachtrage zur Naturgeschichte des Protoc>ccus pluviatilis,’’ Vova 
Acta Acad. Leopold. Casar., vol. xxii. Part 2, p. 605 (1250). 

3 ** Ueber den Organismus der Polythalamien,” Leipzig, 1354. 
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the blood or changes in its constitution, disturbs its repose. 
But if we let electric currents traverse the muscle, or if we 
suddenly change its temperature, or act upon it mechanically or 
chemically, contractions result which do an amount of work out 
of all relation to the insignificant impulse ; the means employed 
only set going the process peculiar to the muscle ; and this is 
what is meant when we term them sé¢imu/i, and the faculty of 
muscles to react to them irritability. 

Now, is protoplasm irritable in this sense? Experiments on 
objects of every kind have answered this affirmatively, and, 
more than that, have even shown a striking agreement with 
the irritability of muscle. Of the above-mentioned agents, be- 
sides rise of temperature, which ultimately sets all contractile 
cell-substance in maximal contraction—a heat tetanus! which 
disappears with cooling—the electric current has shown itself 
the most efficient, the stimulus which most surely excites 
muscles of every kind as well as all nervous matter, and has 
thence become the most indispensable instrument of physiology. 

I may be permitted to adduce an example because it illustrates 
what is typical and essential.” It is the case of the fresh-water 
Amcebe. Every time these organisms, moving like melting and 
rolling drops, are subjected to an induction shock, they contract 
almost to a sphere, and assume the spherical form completely if 
the shocks follow each other at short intervals, being by this 
means fixed for a longer time in this condition. Feebler shocks, 
which singly have no effect, become effective by summation 
when applied in quick succession, just as in the case of muscle. 
If the movements of the animal by itself are sluggish, on 
electrical stimulation they are strengthened and accelerated. 
Thus the stimulation increases the natural movement, and if 
increased stimulation brings about repose, it is only the apparent 
repose of prolonged maximal contraction, like that of our 
muscles when we hold out a weight for some time at arm’s 
length. All protoplasm behaves in this way from whatever 
source derived. Larger masses which cannot contract to. one 
sphere (as in many plant-cells, or those great cake-like giant 
masses of the plasmodium of the Myxomycetes) form several 
such spheres in part connected by thread-like bridges. Every- 
where the taking on of a figure with smallest surface is the 
result of stimulation and the expression of augmented con- 
traction.® 
like measure thicker, just as a muscle swells when it shortens 
itself. 

Since protoplasm, which either does not move at all sponta- 
neously or so slowly that we cannot perceive it, reacts in the 
same way to stimuli, we must in the case of ordinary movements 
infer the existence of processes originating them either in the 
interior, z.e. automatic stimuli, or of external processes which 
had at first escaped us. Whoever sees for the first time the 
action of any one of the simpler independent Protozoa cannot 
avoid the idea that psychic activity in the strictest sense of the 
term lies behind it, something like will and design. He sees 
the elementary being seeking and taking up food, avoiding 
obstacles, and when touched by foreign objects energetically 
drawing back, so that he infers sensation also. Possibly he has 
struck the correct solution—at least we could not refute him—but 
we should put his deduction to a hard proof if we showed him 
the same phenomena in the colourless cells of his own blood, or 
in the protoplasm of a plant-cell ; and if we placed him before 
the rhythmically contracting cells from the beating heart of a 
bird’s egg incubated barely a couple of days, he would certainly 
wish with us that the search were for a more material cause, and 
hope that among them some chemical or physical cause might be 
found to set up the process. Biology cannot indeed yet claim 
to have established such causes in explanation of the automatism 
of protoplasm, but no one will blame the science for continuing 
the search for them. 

Some causes are already excluded, ¢.g. light, although there 
are a few micro-organisms whose movements are excited by it.4 
Fluctuations of temperature may also be left out of account. On 
the other hand, oxygen has a notable influence.” Withdrawal 

* W. Kiihne, ‘‘ Untersuchungen iiber das die 
Contraktilitat,’’ Leipzig, 1864, pp. 42, 66, 87, 102. 

Kiihne, 47d. p. 30 

3 Th. W. Engelmann, five years later, confirmed the passage of proto- 
plasm, especially of Amceba, to the spherical form on stimulating ; cf. his 
‘**Beitrage zur Physiologie des Protoplasmas,” //lziger Archiv, vol. ii. 
aig p-. 315, and ‘‘ Handbuch der Physiologie, herausg. von L. Hermann,”’ 
voi. 1 »% 307. 

4 ALE = ** Ueber die Reizung des contraktilen 
plitzliche Beleuchtung,” PAiger Archiv, vol. xix. p. 1. 

Kiihne, 2.c., pp. 50, €7, 88-89, 104-106. The cessation of the so-called 
sap-stream in the cells of Chara on excluding the air by oil was observed as 
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of the vital air stops all protoplasmic movement, though without 
killing the cell-body, as is seen from the fact that after the Jos: 
of automatism electrical stimulation can supply its place, and 
that the normal movements return on readmitting the air. 

We might thus consider oxygen the prime mover in automatism, 
and processes of oxidation its essence, did we not remember that 
many objects need very prolonged withdrawal of the gas ty 
come completely to rest. This might, however, depend upon 
the difficulty of removing the last traces of oxygen com. 
pletely, or it may be that these cannot be removed by the means 
adopted, but must remain until consumed by the protoplasm 
itself. 

Since protoplasm is of pap-like softness, and may be in a 
state of rest or motion at any spot, its exterior limits are just 
as capable of change as everything within it is capable of 
quitting its position and taking up any other. Thus the move- 
ment cannot become more ordered until obstacles confine and 
direct it. Between the perfected organization of contractile 
substance in muscle and that of protoplasm capable only of 
unordered movement, we meet a succession of significant steps 
by means of which we can see how the ordering was attained. 
The first step would seem to consist in the uncommonly wide- 
spread flagellar and ciliary motion, in which an elastic structure, 
affixed on one side to the contractile mass, is drawn down or 
bent by its movement, straightening out again in the rhythmic 
pauses of repose. A further step, at which the contraction can 
only take place along an axis, consists in the arrangement of the 
protoplasm in fine strips wholly or partially surrounded by elastic 
walls, or again in elastic fibrils being embedded in protoplasmic 
processes. In this case we have actual primitive muscles before 
us, of which the most elegant examples are known in the 
Infusoria among the Vorticellze and Stentores. The movement 
of these structures is quite like that cf muscle. The strips 
lengthen and thicken, and they may also be contracted in quick 
twitches or in a prolonged tetanus, the relaxing, like the stage 
of diminishing energy of all muscles, always proceeding more 
slowly than that of the increasing energy 4efore the maximum 

The muscles of the unicellular Infusoria, no longer doubtful 
in a physiological sense, show us muscle as a constituent of the 
cell, and differentiation, without the production of new cells 
specially endowed for the purpose, taking place in one cell t 
the extent of elaborating contractile elements determinate in 
form and precise in work. It is very noteworthy that side by 
side with these muscular strips provided with highly regulated 
movement, other protoplasm persists, which continues unin- 
terruptedly its ordinary unordered movements, while no such 
On the contrary, these 
latter are only used from time to time, apparently for attaining 
distinct objects. We get the impression that the automatism 
has, as it were, been lost by this portion, so that it must wai 
for stimuli to reach it from other parts of the cell. If oxygen 
really applies the first spur to the protoplasm, it has no direc! 
power over the primitive muscle, so that compared with the 
protoplasm the muscle is endowed with a diminished irritability. 

It has often been said that protoplasm presents the complete 
set of vital phenomena—assimilation, dissimilation, contractility, 
automatism, resorption, respiration, and secretion, and even 
reproduction by dividing. Leaving reproduction on one side 
as now disputed, and on good grounds, we can assent to the 
assertion, and examine which of those functions remain for the 
products of differentiation. In the case of the muscle, we find 
it to be all of them with the exception of a single one ; for, 
while it undoubtedly takes part in nutrition asin respiration and 
carries on a chemical exchange, all of which are indispensable 
for contractility, z.e. for its work, and since secretion generalized 
signifies merely the throwing off of broken-down products, It Is 
wanting ov/y in automatism, that faculty of reacting to certain 
stimuli, which remained reserved for protoplasm. In this there 
is nothing opposed to the assumption that protoplasm as opposed 


| to muscle possesses elementary sevvous properties. 


The above is sufficient to show the transition to the very 
highly developed motor apparatus which distinguishes the 
animal kingdom from almost its lowest stages—I mean te 
bi-cellular apparatus, which consists of separate cells unite 
only for oxe purpose, one of which presents the exciting nerve, 
the other the obedient muscle. 

From past experience we know that division of the nerve, 0 
more correctly speaking, removal of the nervous cell substance, 
far back as 1774 by Bonaventura Corti; and further by Hofmeister 1 
Vitel/a under the influence of reduced atmospheric pressure. Cf. Engelmans 
in ‘‘ Handbuch der Physiol. von Hermann,” vol. i. Part 1, p. 362. 
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condemns the muscle to rest. The stimuli then start from the 
nerve-cell, to them the muscles react by doing work, and they 
are conveyed to the muscles through the continuation of the cell 
which the nerve-//7e presents. We need not yet trouble our- 
selves how the excitation of the nerve-cell arises, whether 
through external—sensory—stimuli, or through an enigmatical 
psychic act, or through chemical influences ; certain it is that 
these were, before the division of the nerve, the sole impulse 
to the muscle’s movements. But what the muscles lack we 
can supply artificially, and more ; we can put the nerve-remnant 
in such manifold states of excitement as it never before expe- 
perienced from its cell-body, so that the muscle is compelled to 
undergo many kinds of movement quite new to it, and we can 
ittain the same result by direct stimulation of the muscle. 

In the circle of these experiences arose the controversy, not 
yet quite ended,! as to muscular irritability ; properly, the ques- 
tion whether it was, in general, possible to stimulate anything 
artificially that is not nerve—that is, to set free the activity 
peculiar to a non-nervous structure by the means at our 
command. 

Haller, who was the first to occupy himself minutely with the 
stimulation of muscle, and introduced the term irritability, de- 
cided, but only incidentally and by the way, that the stimulus 
could strike also the ramifications of the nerve in the muscle, 
and he was far from interesting himself in the question in the 
modern sense, or from suspecting the point of view from which 
the independent irritability of muscle would later on be ques- 
tioned. We ought not to blame him much for the latter, since 
even to-day it is not easy to understand the motives of an oppo- 
sition now continued for more than a century. At the outset, 
if 1am not mistaken, the teaching of the Animistic, or, as it 
might now be called, the Neuristic school, led to the conception 
that not only the excitation and regulation of the various func- 
tions, but the actual endowment of the several tissues with their 
respective activities, was the work of that everywhere pre- 
dominant and distinctly animal contrivance, the nervous system. 

In connection with this, there seems to have arisen the view of 
the ubiquity of nerves—that is, of so fine a penetration of the 
parts with nerve radiations, that, especially in muscle, not the 
smallest particle free from nerve could be demonstrated, a view 
which, on the strength of microscopic research, is coming up 
wain at the present day in a constantly new dress, and finds 
energetic adherents,” but, as we shall see, to be refuted, espe- 
cially by experiment. If we disregard this, we shall find the 
tendency to consider only nerves as excitable, in some degree 
founded on the differentiation which transferred automatism to 
the nervous matter, robbing all the remaining tissues of irrita- 
bility, so that they only retained the faculty of reacting to the 
stimulated nerve with which they were bound up. This was as 
much as saying it was impossible artificially to replace the 
nervous stimulus, or that, if we did succeed, we were strictly 
imitating it, in which case, indeed, we should have come un- 
awares upon the solution of the problem of motor innervation. 
Against such arguinents it availed nothing to point out the 
excitability of nerveless sarcode, as was often done in favour of 
irritability ; for, just as it was formerly useless, because the real 
genetic connection of sarcode and muscle was not known, so 
to-day it would have to be rejected, because automatic protoplasm 
can also be correctly considered nervous. 

A non-irritable muscle would strike us as strange enough, and, 
against all expectation, different from the nerve, when we con- 
sider that the nerve-fibre, although incapable of being affected 
by all the natural stimuli which excite its ganglion-cells, free, 
that is, from automatism, is artificially excitable at every spot 
by the most different agents. However, we have no further 
need of such considerations, since the question of irritability lies 
within a region where, instead of speculation, observation and 
experiment have become decisive. 

* Cf. J. Rosenthal, “* Allgemeine Physiologie der Muskeln und Nerven,” 
Leipzig, 1877, p. 255. 

Medan 4 Or, des Verhalten der Nerven in den quergestreiften 
age ler Wirbelthiere,” Zrdangen Phys. Med. Soc. Sitzber., 
Werbetthe ne’ crhaltniss der Nerven zu den willkiirlichen Muskeln der 
; uere,” Leipzig, 1874. Ueber das Verhiltniss der nervosen und 
contraktilen Substanz der quergestreiften Muskels,” Archiv Mikrosk. 
ee = P- 399- A. Foettinger, “Sur les terminaisons des nerfs 
Panes mls dee tetas” dvchives de Bis, wl. i 1860» Engeimany 

v, - Vil, 1873, p- 47; vol. xi., 1875, p. 463; vol. xxvi. 
gr Ph {ieee pabtications itis sought to prove that the motor nerves 
into the sarcoglia) or into the layers, of the = Nevescheibeas "Tins Inne 
view is opposed by, among others, A. Rollett, in his thoroughgoin ex ol 

, ghgoing exp 


sition of the structure of muscle (Vienna, Denkschriften der k. Ak r 
cli ag i : . Akad., vol. 
xlix. p. 29), and W. Kiihne (Zeitschr. f. Biol., vol. ie p. 1. 





As a matter of fact, the older statements, long considered a 
good basis for opposing irritability, are incorrect, as, for instance, 
that an excised piece of muscle in which no nerves could be seen 
with the lens did not twitch on stimulating it. 

We can show you a little piece, 3 millimetres long, from the 
end of the sartorius muscle of the frog, in which the best 
microscope discovers no traces of nerves, easily made recogniz- 
able by osmiumegold staining (Fig. 1). Such a piece, trans- 
versely cut off, twitches, as we know, at each effective muscular 
stimulus. Pieces which can be obtained free from nerves from 
many other muscles behave in the same way, as, for instance, 
pieces from the delicate muscles of the pectoral skin of a frog 
(Fig. 2). 

Further, the assertion was incorrect that everything that ex- 
cited the nerve made the muscle twitch, and vice versa ; for we 
see here a sartorius suspended in ammonia vapour, contracting 





Fic. 1." Fic, 2. 


powerfully, while a nerve entirely submerged in liquid ammonia 
appears wholly unstimulated, for it does not rouse the thigh 
muscles from their repose. 

Conversely, we see a thigh whose nerve dips into glycerine in 
maximal contraction, and, on the other hand, a muscle in con- 
tact at its excitable end with the same glycerine remains at rest, 
yet it twitches if I dip it in up to its nerve-bearing tracts.” 

These are old experiments,* and it is admitted they have over- 
thrown the earlier opinion. But they have not been deemed 
sufficient to prove muscular irritability, because the ultimate 
endings of the nerves might have an irritability other than that 
of their stems. This is the only objection still raised. One 
could wish no other were conceivable, for this one admits of 
refutation. 

(To be continued.) 





THE HEMENWAY EXPEDITION IN 
ARIZONA.* 


D®*: JACOB L. WORTMAN, of the United States Army 

Medical Museum, has just returned from Arizona, where 
he has spent the winter and spring attached to the Hemenway 
South-Western Archeological Expedition under the direction of 
Frank Hamilton Cushing, which was mentioned in the March 
number of the MWatura/list, and he confirms the importance as 
well as the genuineness of the discoveries of Mr. Cushing. The 
Expedition is thoroughly equipped and well organized, and its 
investigations have been conducted in a vigorous and scientific 
manner, with special reference to the many details which go to 
make collections of this character of value to the scientific 
student. Not only have the ruins been carefully surveyed and 
mapped, but each specimen has been labelled with great care, in 


‘ The drawings, Figs. 1, 2, 3, 5, 8, are taken from the papers of Dr. K. 


Mays, ‘‘ Histophysiologische Untersuchungen iiber die Verbreitung der 
Nerven in den Muskeln” (Zeztschr. Biol., vol. xx. p. 449), and ** Ueber 
Nervenfasertheilungen in den Nervenstimmen der Froschmuskeln’’ 
(Zeitschr. Biol., vol. xxii. p. 354); Figs. 9-13 are from the author’s papers 
in Zeitschr. Biol., vol. xxiti. pp. 1-148, Plates A-Q. 

2 The experiments were performed during the lecture by projecting on the 
wall images of the preparations enlarged some thirty times. 

3 Kiihne, ‘‘Ueber direkte und indirekte Muskelreizung mittelst 
chemischer Agentien,” Maller’s Archiv. f. Anat., 1859, p. 213. 

4 Reprinted from the American Naturalist, June 1888. The writer 
Mr, Thomas Wilson, of the Smithsonian Institution. 
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such a manner as to indicate exactly where found, together with 
all such other facts in connection with it as will be of use to 
the student. 

The Expedition has for its object the study of the ancient 
civilization of the south-west, and if the results of the first year’s 
work can be taken as an index of what it will accomplish, we 
may confidently look for a solution of this perplexing question. 
Already a large and valuable collection illustrative of the culture 
of these prehistoric people has been Secured, and it is a matter of 
congratulation that it has been so collected that the scientific 
student can get all out of it that it can be made to tell. 

Mr. Cushing’s ethnological training has been in such a direction 
as to give him a peculiar fitness for the position which he 
occupies, having spent six years or more in studying the social 
institutions, customs, habits, religion, and language of the 
modern Pueblo Indians, and this thorough knowledge of these 
is indispensable to the proper interpretation of the facts gathered 
by the Expedition. The anthropological work is in charge of Dr. 
Herman Ten Kate, a native of Holland, son of the distinguished 
artist of that name. Dr. J. L. Wortman, the Anatomist of the 
Army Medical Museum of Washington, is his assistant. Mr. 
Adolph Bandelier, whose knowledge of the early Spanish and 
Mexican records is well known, is connected with the Expedition 
as historian. Mr. Chas. A. Garlick is the civil engineer and 
topographer. Mr. Fred. Hodge is the draughtsman and secretary, 
while Mr. Yates is the photographer. Mrs. Cushing and her 
sister, Miss Margaret Magill, are also members of the party, and 
have rendered important aid in the classification and care of the 
specimens. Miss Magill’s artistic talents have been of special 
service to the Expedition by reason of her clever sketches and 
drawings of the specimens 27 sz/z. 

The locality in which explorations have so far been conducted 
comprises the Gila and Salt River Valleys, situated for the most 
part in South-Western Arizona. They are fertile tracts of large 
extent, and there can be little doubt that they were once occupied 
by a thrifty and prosperous p2ople, whose history remains un- 
written. The Rio Salado (Salt River) is the principal tributary 
of the Gila, and affords abundant water to irrigate its valley, a 
tract including a half a million acres, or more. The land for 
the most part is covered with cactus, sage brush, grease wood, 
and mesquite trees, but when cleared and brought under frriga- 
tion is made to produce abundantly almost any and all the crops 
of civilized husbandry. Fruits and cereals grow in profusion, 
and the land is said to be well adapted to the growth of cotton 
and tobacco. ‘The land rises from the river at a gentle slope, a 
fact which is of great importance to a system of irrigation. At 
the upper or north-western end of the valley, however, the river 
is bordered upon the south. by a mesa which slopes away to the 
Gila, no mountains intervening between the streams at this 
point. Water brought from the Salt River upon this mesa can 
be made to flow a distance of twenty miles to the south, or into 
the Gila, and will irrigate a tract many miles in extent. This 
these ancient people did, and, scattered over this plain from the 
Salt to the Gila are to be found the ruins of their villages, towns, 
and cities, long since crumbled into dust, and now overgrown 
with a thick mesquite forest. 

Their houses were for the most part built along the main 
irrigating canals, and are now indicated by irregular truncated 
mounds, of various dimensions, thickly strewn with fragments of 
broken pottery. Excavating these mounds, the foundations or 
ground plans of the buildings were discovered. Some of them 
were large, often several hundred feet square, and, according to 
Mr. Cushing, three or four stories in height. They were con- 
structed usually of adobe bricks, but in some instances they 
inclosed the adobe between rows of upright posts wattled with 
cane or willow. Each house would contain from two to five 
hundred rooms, and is thought by Mr. Cushing to have been the 
house of a clan. A considerable grouping of the communal 
houses constitutes what Mr, Cushing has called the cities of Los 
Muertos, Los Hornos, Los Guanacas, Los Pueblitas, Los 
Acequias, &c. They are not built with the regularity of our 
modern cities. Los Muertos (the city of the dead) can be traced 
for three or four miles, and includes some forty or fifty of these 
great communal structures that have been so far unearthed, but 
if systematic search be continued double or quadruple this 
number will probably be found. 

A characteristic fsature of each of these cities, and one which 
probably led Mr. Cushing to designate them as such, is a ruin 
of much greater dimensions than any of the rest, which is 
invariably surrounicd by a strong outside wall, inclosing a 
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considerable space or yard. This inclosed space around the 
large building or temple is supposed to have been for the Purpose 
of protection in times of war, when pressed by an enemy, and 
the large building itself served not only as a store-house for 
a reserve supply of provisions, but also, if we are to judge from 
the remains and implements, was the abode of the ruler or chief 
priest of the people of the town. 

While no accurate computations have been attempted, it is 
supposed, taking into consideration the number of towns or 
cities known to have existed in the Gila and Salt River 
Valleys that the pepulation could not have been less than two 
hundred thousand. There is every reason to believe that these 
places were not successively, but simultaneously occupied, 
especially when we remember that they constructed large 
irrigating canals for a distance of fifteen or twenty miles, which 
with their rude implements mut have been a gigantic under. 
taking. Their irrigating system was extensive and complete, 
and covered almost, if not quite, all the cultivable parts of the 
two valleys. The present inhabitants of the soil have taken 
advantage of these ancient waterways, constructed at such 
expenditure of prehistoric labour, and they now run many of 
their irrigating canals in these ditches. These ancient canals 
were constructed with care. A cross-section exhibits a series of 
terraces widening towards the top, so that a large or small 
quantity of water could be accommodated and a good depth 
secured. After the canals were dug they were puddled and ther 
burnt, probably by filling them with brush and then setting it 
fire, so that they almost equalled terra-cotta in durability. 
Cushing is of opinion that they were not used for irri D 
alone, but for navigation as well. There are indications that 
they used rafts made of reeds (balsas) for navigating these canals 
and this appears more probable from the heavy materials that 
have been brought from a distance. It seems certain that they 
floated the pine timber used in their building operations down 
the Salt and Gila Rivers from the distant mountains : it is to 
much to suppose that they carried this material upon their backs 
for a distance of a hundred miles. 

The burial customs of these people were peculiar, and cut 
sisted of two methods, viz. cremation and interment. In the 
case of the priestly class the body was wrapped in cotton cloths 
and deposited beneath the floor of the house. Generally the 
bodies were laid along the east wall of the building, with head 
to the east, although this custom was not invariable. When 
person of this clan died, a grave was dug in the floor, a foot and 
a half or two feet deep, and the body placed therein ; it was then 
covered with adobe mud and packed firmly around the corpse 
When this covering dried, and the soft parts and wrappings dis- 
a 1, the skeleton would be found inclosed in a rude sor 
of sarcophagus. In numerous instances, two, and more rai 
three, skeletons were found in one grave. In ali such cas 
double or triple burial the skeletons indicate that it was male and 
female, or one male and two females. Buried with each cadaver 
was a food vessel and a water jar, and sometimes several ol 
each, often highly decorated. That they were wrapped in 
cloths, presumably of cotton, is evident from the impressions 
the cloth made upon the soft adobe covering. Fragments 
this material were found and preserved, notwithstan ling it 
decomposed condition. 

Connected with each communal structure is what Mr. C 
aptly terms a pyral mound, since the bodies of the common 
were burned and their possessions destroyed upon this 
The ashes and fragments of the charred bones were collecte 
placed in a burial urn, which had been previously “killed,” a! 
the whole buried in close proximity to the spot. The accumula 
tions of this charred and fragmentary material now make mounds 
of sizable dimensions, which in itself would indicate a long per! 
of occupancy. In the case of the pyral burials everything was 
broken and destroyed, wllile in the priestly barials the accom 
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paniments were always whole. In one case of the priest! 
buria!s not only were the usual accompaniments pre:ent, ! 
quantity of arrow-points, spear-heads, and a large stone kal! 


together with numerous turquoise ornaments and materials fo 
inlaying, were found deposited in the grave. This individual 
Mr. Cushing identified from his paraphernalia as belonging ! 
all probability to the priesthood of some war order, and this 
see.ns more probable when we come to examine the skeieto! 
for he had sustained a fracture of the arm, and one knee w2 
stiff from anchylosis, no doubt the scars of hard-fought battles. 
Of the priestly burials something like four or five hundred 
were uncarthed in the various towns, while many more of & 
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cremated remains were found in the vicinity of the pyral mounds. 
The skeletons, as a rule, were so frail that comparatively few 
could be preserved. Of the whole number about one hundred 
wood skulls, and probably fifty tolerably complete skeletons, 
were collected. These were so frail that Dr. Wortman was 
compelled to use a goodly supply of shellac varnish to keep them 
from falling to dust. Silicate of soda was tried, but it was not 
found so good as the ordinary shellac dissolved in alcohol. ; 

The objects which go to make up the collection are various, 
and consist of those of ornament and utility. Numerous shell 
carvings, some of which had been beautifully inlaid with 
turquoise, were found, while a very few copper ornaments in 
the shape of bells and ear-rings were also dug up. Their t ols 
consist almost entirely of stone, and were, for the most part, 
polished, though such implements as potters’ stones, rasps, mauls, 
metates, &c., were never polished. Their stone axes and hatchets 
are of the ordinary pattern, and are generally well polished ; 
they are of various sizes and shapes, and some of them were no 
loult used as picks in digging up the hard cement and gravel 
in the construction of their irrigating canals. Stone hoes, 
knives, and arrow-heads were also found in abundance. _ 

The collection of pottery is large, and, according to Mr. 
Cushing, resembles that of Zui manufacture more than any 
other people. It is often highly decorated with quaint and 
unique patterns, in various colours, and some fragments exhibited 
a fine glaze, which indicates a high state of the ceramic art. 

That they were acquainted with metals there can be but little 
doubt, although they do not appear to have made use of it except 
in the way of ornament. Some places in the neighbouring 
mountains seemed to indicate that they mined for ore, which 
they smelted in crude ovens. Whether this was copper or the 
precious metals is now difficult to determine, but that they were 
accustomed to bring these ovens or furnaces to a very high heat 
is indicated by the slag in their immediate vicinity. 

It is perhaps premature to attempt to decide who these people 
were, to whom they were related, and what became of them. I 
think it fairly settled by these discoveries that they were the 
ancestors of the modern Pueblos. Whether or not they were 
in any way connected with the ancient people of Mexico and 
Yucatan the future alone can decide. It seems certain, however, 
that one part of them went north to found the later Pueblo 
civilizations which are now represented by the Zuiis of to-day. 

If historical evidence is worth anything, and if we can trust 
the ordinary evidences of archeology, then these ruins are 
beyond question pre-Columbian, and may be as much as a 
thousand years old. 

Mr. Cushing’s final Report will be awaited with interest by 
ull who are in any way interested in the subject. The archwo- 
logical specimens have been shipped to Salem, and the skeletons 
will go to the Army Medical Museum in Washington. 


SELF-REPRODUCING FOOD FOR YOUNG FISH. 


Y a very interesting Report of the United States Consul 
at Marseilles on the above subject, he says that every 
person interested in the artificial propagation of fish, particu- 
larly those of the genus Sa/monide, knows the great care 
which is necessary to carry the young fry through the peridd 
immediately following the absorption of the umbilical sac, and to 
bring them to such a stage of maturity that they can be safely 
turned loose in open ponds and streams to shift for themselves. 
lhe mere hatching of the eggs presents no difficulty, but with 
the commencement of artificial nutrition the serious part of the 
work begins, and it is usually only a small percentage of the 
swarms which are hatched that reach the maturity of yearlings. 
During the intervening months it has been customary to feed 
the young fish on curdled milk, coagulated blood, finely 
hashed meat and liver, grated yolk of eggs, macerated brains of 
animals, &c., the preparation of which, and the constant 
weeding of the little creatures, involves constant and costly 
‘abour. Besides, none of these forms of nutriment ‘have 
veen found entirely satisfactory; they are artificial, and 
erent from the living organic food which Nature provides. 
A plan invented by Mr. F. Lugrin, of Geneva, and practised 
since 1884 with the greatest success in the piscicultural establish- 
ment at Gremaz, in the province of Ain, in Eastern France, 
scoma to overcome all these difficulties. The apparatus at 
vremaz occupies a gently-sloping piece of ground, about six 
‘crés In extent, watered by three springs, which collectively 
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yield about 500 gallons of watera minute. The tanks are about 
120 feet long, 12 feet wide, and 5 feet deep. On account of the 
gravelly nature of the soil, the walls and bottoms of some of the 
tanks are lined with cement. The tanks are divided by sliding 
gates of wire gauze sufficiently fine to prevent the passage of the 
fry. Mr. Lugrin spreads upon the bottom of these tanks a 
material impregnated with the elements necessary to produce 
spontaneously a limitless number of Daphnia, Cyclops, Limne, 
as well as larve of various Zphemere which form the natural 
aliment of trout and other Sa/monide, This producing material 
is of trifling cost. The water in the tanks, which is from* 
2 to 3 feet deep, is left undisturbed for a few weeks, and is then 
found to be peopled with myriads of the species above named. 
With a fairly abundant propagation of these organisms, 20,000 
young fry and 3000 fish one year old can subsist and thrive for 
a whole month in a tank of the size of one of those at Gremaz. 
These 23,000 fish and fry will eat from 600 to 800 pounds in a 
month, and each tank at Gremaz will produce from 650 to 900 
pounds of crevettes (freshwater shrimps), to say nothing of the 
myriads of other species which are produced at the same time. 
Trout raised by this method have the flavour and firmness of 
wild fish. One great advantage of Mr. Lugrin’s system is, that 
once a tank is prepared it is permanently productive. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OxForRD.—The lecture-lists for this term contain no consider- 
able innovations in the physical and chemical teaching. The 
usual systematic courses are to be given at the University 
Museum, and at Balliol, Christ Church, and Trinity. We may 
notice especially the following lectures :— 

Prof, Pritchard, Recent Speculations on the Structure of the 
Stellar Universe, Spherical Astronomy, and the Theory of 
Errors; Prof. Price, Optics; Mr. Walker, Double Refraction 
treated Mathematically; Mr. Baynes, Theory of Gases, and 
Practical Electrical Measurements ; Prof. Odling, 5-Carbon and 
6-Carbon Compounds; Mr. Vernon Harcourt, Volumetric 
Analysis. 

In the Biological Departments two new Professors have just 

entered on their offices. Prof. Green is giving two courses of 
lectures on Geology, and improving the Museum collections, and 
Prof. Vines has begun a systematic course of Elementary 
3otany. The Morphological Laboratory is in charge of Dr. 
Hickson and Mr. Latter ; and Mr, Mitchell lectures on the Geo- 
graphical Distribution of Animals. Prof. Burdon-Sanderson is 
lecturing on Elementary Physiology, and Mr. Gotch has a more 
course. Dr. Tylor’s subject this term is Race, 
Language, and Civilization. 

An important statute has just past Convocation, which intro- 
duces the biological sciences into the Pass Examinations of the 
University for the B.A. degree. It is expected that the change 
will be of great use, especially to medical students, who cannot 
afford the time required to read for an Honour Examination in 
Natural Science. 





SOCIETIES AND ACADEMIES. 
PARIS. 

Academy of Sciences, October 15.—M. Des Cloizeaux in 
the chair.—On the deformation of the images of stars seen by 
reflection on the surface of the sea, by M. C. Wolf. An attempt 
is here made to calculate the extent of this deformation, attention 
to which has lately been drawn by M. Riccd. The calculation 
shows that the difference im the angular heights of the object 
and its image increases towards the zenith, at first rapidly, then 
slowly, attaining its maximum at the zenith, for which it is double 
the depression of the horizon. A luminous band stretching from 
the apparent horizon to the zenith of the observer, and subtending 
an angle of 90° 19'°2, would give an image terminating at the 
nadir, and with an angular extent of not more than 90° — 19'°2.— 
On the latent colours of bcdies, by M. G. Govi. The experi- 
ments here described with the bi-iodide of mercury, minium, 
and some other substances exposed to the light of the incan- 
descent vapour of sodium—that is, the nearly pure. yellow light 
D—tend to show that ordinary diffused or transmitted light does 
not give us the true colour of bodies. To obtain this true, but 
invisible or latent colour, a special process of illuminaticn. is 
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needed. In general, solar or diffused light, not containing all the 
visible coloured radiations, is incapable alw yays of showing us the 
true colour of bodies ; further, the light given by incandescent 
bodies containing all the visible radiations is insufficient to dis- 
close this true colour, which can be discovered only by means of 
a complete continuous spectrum without absorption bands or 
rays, or by simple radiations from incandescent gases. In such 
lights the true colour is that which is diffused or transmitted 
with greatest intensity, or else the blend of those so diffused or 
transmitted. This is somewhat analogous to the dichroism or 
polychroism of certain substances, as, for instance, the alcoholic 
solution of chlorophyll, which may seem green, brown, or red, 
according to its degree of concentration or its thickness on the 
path of the white ‘light traversing it.—On the observations of 
stars by reflection, and on the measurement of the flexion of 
Gambey’s circle, by M. Périgaud. The experiments here 
described with the modified form of Villarceau’s mercury bath, 
lately submitted to the Academy, have 
he anticipated, to obtain good images of reflected stars. Thus 
have been easily obtained within a period of five or six weeks 
about three direct and six reflected observations of about a hundred 


stars of all altitudes from 25° above the southern to 25° above | 


the northern horizon. A calculation of the flexion of Gambey’s 
circle yields a value practically identical with that given by 
Villarceau.—On the luminous ligament in the transits and 
occultations of Jupiter's satellites, by M. Ch. André. In a 


showed that one of the chief causes of uncertainty in these 
observations was due to the formation in the focal plane of the 
telescope, and, within a certain distance of the geometrical con- 
tact, to a luminous connection or ‘ ligament ” between the 
images of the satellite and the planet. A method is here 
explained by means of which the possible errors due to this 
phenomenon may be avoided.—Observations of Brewster’s 
neutral point, by MM. J. L. Soret and Ch. Soret. The neutral 
point of atmospheric polarization situated below the sun has 
rarely been observed since its existence was first determined by 
Brewster. The authors have now been able accurately to 
observe it on the summit of Rigi (1800 metres) on the mornings 
of September 23 and 24, the height of the sun above the horizon 
being from 20° to 35°. They were able at the same time to 
determine the distance of the neutral point above the sun 
(Babinet’s neutral point)—-On some double phosphates of 
yttria and of potassa or soda, by M. A. Dubois. These phos- 
phates have been obtained by causing the amorphous phosphate 
of yttria to react, by the dry process, on the sulphate of potassa 
(H. Debray’s process, extended by Grandeau to the chief groups 
of metallic oxides) ; and also by making the pure yttria react at 
a high temperature on the metaphosphates and pyrophosphates 
of potassa and soda.—On the alkaloids of cod liver oil (con- 
tinued), by MM. Arm, Gautier and L. Morgues. Having 
already determined the volatile alkaloids, butylamine, amylamine, 
hexylamine, and hydrodimethylpyridine, the authors here de- 
scribe the two fixed bases accompanying them. These are 
named aselline, from Asellus major, the large cod; and 
morrhuine, from Gadus morrhua, the common cod ; the latter 
being especially ——. for its physiological properties. The 
respective formulas are, C,,HggN, and C,gH.;N3.—On_pro- 
pylphycite, by M. Ad. hendtadine Under this name, Carius 
described, in 1865, a body with the formula C3H,O,, which 
Claus afterwards declared to be the glyceric aldehyde, unknown 
in a pure state. From the author’s further researches it now 
appears that propylphycite is nothing but glycerine itself. 


STOCKHOLM. 

Royal Academy of Sciences, October 10.—Species Sar- 
gassorum Australi descriptee et disposite a Prof. T. G. 
Agardh.—On persulphocyanacid and dithiocyanacid, by Dr. 
Klason. —On a scientific tour in Russia, Germany, and Holland, 
by Dr. S. Arrhenius.—On a magnetic field balance, by Dr. 
Angstrém.—Baron Nordenskiold exhibited an edition, from 1560, 
of Mercator’s large map of the world, lately discovered by 
himself.—On a new arseniate mineral from Mossgrufvan, in 
Nordmark, by Hr. Sjégren.—On the anatomical structure of 
Desmarestia aculeata, Lam., by Miss E. Séderstrom.—On a 
class of transcendents, which originate through iterated integra- 
tion of rational functions, by M. A. Jonquiére, of Bern.—On 
aceto-propyl-benzol and aceto-kumol and their derivatives, by 
Prof. Widman.—The electrical and thermic conductibility of 
specular iron, by Hr. H. Backstrém.—Contributions to the 
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knowledge of the thermo-electricity of crystals, by the same, | 
—Determination. of the magnetic inclination in Stockholp 
Sundsvall, and Ostersund, by Hr. P. A. Siljestrom. 


AMSTERDAM. 


Royal Academy of Sciences, September 29.—M, 4 
Vries read a paper on sterile plants of maize or Indian corn, 
M. Van Bemmelen discussed the contents of a paper of 
Bakhuis Rozeboom, on the combinations of calcium chloride 
with water in solid and fluid condition.—M. J. A. C. Oudemangl 
read a paper on levels becoming unfit for use by the diminished) 
mobility of the bubble, in consequence of the precipitation of 
granular corpuscles against the interior surface of the glass, 
demonstrated that this evil could be obviated by (1) construetig 
the levels of kali-glass, and not of natron- glass ; (2) taking Ci 
that no water should be able to penetrate into the interiorg 
and (3) employing, instead of sulphuric ethem 
petroleum ether for the filling. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED, 


The Fatal Illness of Frederick the Noble: Sir M. Mackenzie (Samps 
Low).—The Senses, Instincts, and Intelligence of Animals: Sir Jo 
Lubbock (Kegan Paul).—Lectures on the Ikosahe edron and the Solution 
Equ = ms of the Fifth Degree: F. Klein, translated by G. G. Morricel 
onometry : J. 

Sir R. SB 
ure Lo garithmss 
History of Aust an Exploration, 
1788-1888 : Favenc (Turner and Henderson, Sydney).—A Manual of the 
Vertebrate Animals of the Northern United States, 5th edition : D. S. Jordan 
(McClurg, Chicago).—Outlines of Natural Philosophy, enlarged edition : Ja 
D. . -verett (Blac kie).—The British Moss Flora, Part xi.: R. Braithwaite 
(published by author).—The Theory and Practice of Absolute Me: asurements 
in E lectsicler and Magnetism, vul. i. : A. Gray (Macmillan).—Mathematical 
Examples: J. M. Dyer and P. Prowde-Smith (Bell).—The Student's Pestas 
lozzi: J. Russell (Sonnenschein).—Journal of the Royal Microscopical 
Society, October (Williams and Norgate).—Journal of the Royal Statistical 
Society, September (Stanford).—Annalen der Physik und Chemie, 1888, Naw 
10; Beiblatter zu den Annalen der Physik und Chemie, 1888, No. 9 (Barth, 
Leipzig).—Bulletin of the American Geographical Society. vol. xx. No. 39 
(New York),—Bulletins de la Société d’Anthropologie de Paris, Tome xi. GJ 
Série) Fasc. 1 and 2 (Masson, Paris). 
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MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 





R. AND J. BECK, 


68 CORNHILL, LONDON, E.C. 


BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 





Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free 15. 6d. 





BROWNING'S SPECTROSCOPES. 


The New Spectroscope, with Micrometric Scale, may be used 
for showing any of the leading experiments in Spectrum Analysis ; 
the Fraunhofer Lines ; the Lines in the Spectra of the Metals, 
and the Alkaline Earths and Alkalies ; the Spectra of Gases ; 
and the Rain-bands. On a Telescope it will show the lines of 
the Solar Prominences. It canalso be used as a Micro-Spectro- 
scope, and the position of the Bands in any Spectrum can be 
seen with the Micrometer. Price, complete in Case, £3 10s. 


Illustrated Catalogue of Spectroscopes, Post Free. 


HOW TO WORK WITH THE SPECTRO- 


SCOPE. By JOHN BROWNING. Bound in Cloth, 1s. €d@. post free. 


JOHN BROWNING, 


63 STRAND, LONDON, W.C. 
DR. D. V. MONCKHOVEN’S 


DRY PLATES. 





TRADE MARK. REGISTERED. 


DAILY PRODUCTION, 3500 DOZENS. 





SOLE AGENTS— 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 
HOLBORN VIADUCT, LONDON, E.C. 
Telegraphic Address—** NEGRETTI Lonpon.” TELEPHONE No. 6533 


N.B.—A Sample of these Plates for trial may be had on apffiication. 
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OWENS COLLEGE, MANCHESTER. 


A GILCHRIST SCHOLARSHIP of the value of £50 per annum, and 
te enable for three years, in the Owens College or some other College of the 
Victoria University, is offered for competition among C andids utes at the 
Preliminary Examinations of the Victoria University, in JUNE 18 





Candidates for the Scholarship must send in their names to the Vice- >-Chan- | 


cellor of the Victoria University, Manchester, on or before ] UNE 
Full particulars may be obtained from HENRY Won. oanen M.A, 
Registrar of the Owens College, 


EXPERIMENTAL PHYSICS. 
(LECTURES AND LABORATORY WORK.) 

A New Term of the E vening B.Sc. (Pass and Honcurs) Class in EX- 
PERIMENTAL PHYSICS at the Birkbeck Institution, Bream’s Build- 
ings, E.C., will commence on WEDNESDAY EVENING, MAY 16. 

For ror geet ulars, sd ply to the Secretary of the B.Sc. Classes. 





~ LONDON “UNIVERSITY EXAMS. 
INTERMEDIATE AND PRELIMINARY SCIENTIFIC, JULY 1888, 
A Special Course of Ten Lectures in EXPERIMENTAL PHYSICS, 


to prepare Candidates for the above Examinations, will commence at the 
Birkbeck Institution, Bream’s Buildings, E C., on FRIDAY EVENING, 
MAY 18, at 6.30. During the Course the whole of the typical questions 
set during the last eight years will be answered and experimentally 
illustrated. 

For particulars, apply to the Secrerary of the B.Sc. Classes. 

Notre.—During the past two years the following successes have been 
gained by Students in these Classes at the above Examinations: 31 passed 
out of 32 who co mpeted (including successes in Honours). 


WAN TED. —Lond. ~ Univ. 


1884 to present date. State Lowest Price to 
borough Road, South | Gaskney. 





CALENDARS, 


“7. te Wes” 19 South- 








Important Scientific Announcement. 
Mortimer’s Geological and Archeological Mus2um, 


Circumstances having rendered imperative the Sale of the above Collection, 
Tenders for Purchase are now invited. 

The Geological Department consists of many fine Mammalian Remains 
from the Drift, &c. ; 6000 Specimens from the Red and White Chalk of York- 
shire, including a large and unique Collection of Fossil Sponges, many 
hitherto unknown and undescribed ; over 1000 Spec.mens from the Specton 
Beds, Kimmeridge Clay, Middle and Lower Oolites; anda select Collection 
of Minerals. 

The Archzological Department is prot 
tion from one locality in existen¢ It includes the Crania, L ong Bones, 
and accompanying Kelics from ne: ate 300 carefully-opened British Tumuli, 
from over 200 Anglo-Saxon Graves, and from three small Romano-British 
Graveyards ; together with Swords, Daggers, Axes, Knives, and Ornaments 
of Bronze ; Axes, 

various other Instruments of Flint and Stone: in all, abuut 15,c0o Speci- 

mens, comprising many extremely fine and rare E xamples. Also, a large 
Collection of Roman Antiquitie s from York and other localities; and several 
Cases of Miscellanecus Specimens. 

‘Lhis Collection has been made almost entirely from the district between 
Driffield and Malton. ‘The Geological portion gives the Ent.re 
as far as it is known, cf 250 square miles. ‘he Archeological Collection 
supplies a more extensive knowlec ge cf the nature and ha abits of the Prehis- 
toric Inhabitants of this District than is known of any similar area in any 
part of the world.— For leave to view, 
J. KR. MORTIMER, Drirrie_p, Yorks. ‘lenders to be sent in, before the 
end of June 1888, to Messrs. Foster, Tonce, & Borreri Lt, Solicitors, 
Driffield, Yorkshire. 

April 1888. 


R. RIPPON Paints, Draws, and Lithographs 
Exquisite Characteristic Figures of Insects, Shells, Fishes, Eggs, 
Fossils, or other Natural Hist ry Objects. Also Prehistoric Imple- 
ments and exact Copies from Illuminated MSS. Specimens of work, 
many from High-Class Scientific Publications, can be submitted.— 
Address—Sidney Terrace, Jasper Koad, Upper Norwood, S.E. 


MUSEUM GODEFFROY, HAMBURG. 


This great and well-known Zoological Collection having been purchased 








by Mr. DAMON (Weymouth), Directors of Museums and oe are | 


invited to select from its rich stores specimens not otherwise ob! obtainab! 


BLASCHKA MODELS. 
Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 
SHELLS. 
Large Collections. Special Lists for Purchasers of Genera and Species ; 
also, Geographical Sets 
ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrcug zht in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descrip tive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., W eymouth 
Abridged Catalogue sent cf Specimens and Collections in FOSSILS, 
MINERALS, PALEONTOLOGY, &c.; also of ZOOLOGY in all 
epartments. 


D 


ably the finest and largest Collec- | 


Hammers, Arrow and Spear Heads, Daggers, Knives, and 


and fur further particulars, apply to | 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wh» last week sent to his subscribers Nitella flexilis, with sketch and 
description. He also sent out Lophopus crystallinus, Melicerta ringens 
Stephanoceros, Argulus foliaceus, Cordylphora lacustris, Trout Ova, Volvox 
globator; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens for 
(Huxley and Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for 10s.6d. 





Portfolio of Drawings, Eleven Parts, 1s.each. 


SCIENCE MASTERSHIP.—The Senior 


Science Mastership at the High School, Newcastle, Staffurdshire, will 
be VACANT in August next E xperience in teaching Chemistry nece 
sary. Knowledge “of Physics and Geology desirable. —For detai 

| apply t tothe HEAD MA>TER. 


GLASGOW AND THE HIGHLANDS 
(Royal Route v7é Crinan and Caledonian Canals 

ROYAL Mail Steamer COLUMBA, with passengers only, sails fro: 
Glasgow daily at 7 a.m., from Greenock at 9 a.m., in connection with 
ge Trains from the South, for Oban, Fort William, Inverness, L 
Skye, Gairloch, Staffa, — Glencoe, Islay, Stornoway, &c 
Guide, 3d.; Illustrated, 6¢. and 1s. Time Bill with Map and Fares, 


from the Ow ner, » DAVID WAcBkaYEE, 119 Hope Street, Glasgow. 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


MOORE BROTHERS, 
Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


Agents to the Science and Art Department. 











From Microscopic Slides, 


Fossil Fauna, | 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Mcdels, 
Injected and other Dissections, &c., &c. 

Prices quoted for any Series of Preparations illustrating any of the well- 
known text-books, 


Awarded Seven Medals and Five Diplomas. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. 


Manufacturers and Erectors of every description of 





Contractors to H.M. Government. 






ELECTRIC BELLS, 
SPEAKING-TUBES, &&c. &c» 


CHURCH-SPIRES AND CHIM! VEY: ~-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
» LEADENHALL ae 101 a, STREET, 


Telegrams—"* TONNERRE LONDON.” 
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NEW EDITION OF 
WATTS’ DICTIONARY OF CHEMISTRY. 
To be published in Four Volumes, 8vo. 
Volume L (.14i:s—Chemical Change), Price TWO GUINEAS, now ready. 


Le REEVE AND 60.°S NEW WORKS. 


Now Ready, Vel. II., Cloth, 18s. 





By the Rev. 


WATTS’ DIGTIONARY of CHEM sry THE, COURSE TERA GF Tae Pape 
. F.L.S. 


Revised and entirely Re-wr:tten by 


FORSTER MORLEY, M.A., D.Sc. 
Fell »w of, ian lately Assistant Professor « of Chemis try in, U niversity College 
London, and 


M. M. PATTISON MUIR, M.A., F.R.S.E., 


Fellow, and Przlector in Chemistry, of Gor rville a Caius Coll lege, 
Cambridge. 


Assisted by Eminent Contributors. 
LIST of CONTRIBUTORS to VOLUME I. 
c. F. CROSS, B.Se., Consulting Chemist 


WILLIAM DII'TMAR, Ph.D., F.R.S., Professor of Chemistry, Anderson’s 


College ae | Ww 
SEN, F I.C., Research _— at Atlas Works, Hackney Wick. 





L IB u RTON, M.D., B.Sc., Assistant Professor of Physiology 
at University College, London. 
J.J HOOD. Esq., D.Sc. 
F. R. JAPP, M.A, Ph.D., F-R.S., Assistant Professor for Research, 
Science School, $ uth Kens sington. 
E. RAY LANKESTER, F.R.S., Professor of Zoology at University 
College, Landon 





Canon FOWLER, M £ 
— Part XVI. of the npn aper Illustrated Edition, with Coloured 
lates, 5s. 
’ Vol. I., 14s. ; Large Paper, with 36 Coloured Plates, 48s. 


THE STRUCTURE and LIFE-HISTORY 
OF THE COCKROACH (PER/IPLANETA OR/IENTALIS). An 
Introduction to the Study of Insects. By L.C. MIALL, Professor of 
Biology in the Yorkshire College, Leeds; and ALFRED DENNY, 
Lecturer on Biology in the Firth College, Sheffield. With 125 I}ustra- 
tions. Cloth, 7s. 6d. 


Now Ready, Vol. VIII. with 353 Wood Engravings, 25s. 


THE NATURAL HISTORY OF PLANTS. 
3y H. BAILLON, of Paris. Vols. I. to VII., with 3200 Wood Engrav- 


ings, 25s. each. 


Now Ready, with Coloured Map, Price ars. 


THE FLORA OF WEST YORKSHIRE. 


With an Account of the Climatology and Lithology in connecti yn there- 
cP, 


LOTHAR MEYER, Ph.D., Professor of Chemistry in the University of | with, By FREDERIC ARNOLD LEES, M.R.C.S., L.R 


liibingen. 

RAPHAEL MELDOLA, F.R.S., Professor of Chemistry in the Finsbury 
Technical College. 

W. OSTWALD, Ph.D., Professor of Physical Chemistry, Landwirthschaft- 
f,, hes Institut, Leipzig. 

R PLIMPT lors Ph.D., Assistant Professor of Chemistry at University 
Galle ge, Londo 

as L 1AM RAMSAY, Ph. D., Profesor of Chemistry, University College, 

THOS. STE VENSON, M.D., Lecturer at Guy’s Hospital 

C.S. O'SULLIVAN, Esq., F. R. S., Consulting Chemist, Purton-on-Trent. 

J. J. THOMSON, M.A., F.R.S » Professor “of Experimental Physics in 
the University of Cambrid ge. 

T. E. THORPE, Ph.D., F.R.S , Professor of Chemistry, Royal School of 
Mines, South sete eg 

R. WARRINGTON, Esq., F.R.S. 

C. J. WILSON, Esq., F.1.C., Consulting Chemist, University College, 


London. 
LONDON: LONGMANS, GREEN, & CO. 


New Edition of Tyndall's “ Diamagnetism.” 


With 8 Plates and Numerous IIlustrations, Crown 8vo, Price 12s. 


Researches on Diamagnetism 


AND 


Magne-Crystallic Action, 


INCLUDING THE QUESTION OF DIAMAGNETIC POLARITY. 


BY JOHN TYNDALL, D.C.L. 


London: LONGMANS, GREEN, & CO. 
NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 


o 








Landowners, Farmers, Resident Agents, and others interested in the | 


managementof land throughout the ‘United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattention of Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sal e. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34¢. Annual Subscription, payable in advance, r4s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN 
Edited by James Britten, F.L.S., British Museum. 


ConTENTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price ts. 3¢. Subscription for One Year, payable in advance, 12s. 


HAND-BOOK of the BRITISH FLORA. 
By G. BENTHAM, F.R.S., Fifth Edition, Revised by Sir J. D. 
Hooker, C.B., K.C.S.1., F.R.S., &c. ros. 6d. 


ILLUSTRATIONS OF THE BRITISH 
FLORA. Drawn by W. H. FITCH, F.L.S., and W. G. SMITH, 
F.L.S. 1311 Wood Engravings. Second Edition, Revised and 
Enlarged. tos. 6d. 


No. 521, May. 3s. 6d., Coloured. 


THE BOTANICAL MAGAZINE. Figures 
and Descriptions of New and Rare Plants. By Sir D. HOOKER, 
F.R. S., &c. Third Series. Vols. I. to XLIII., each 42s. Published 
Monthly, with Six Plates, 3s. 6¢., Coloured. Annual Subscription, 42s. 


L. REEVE & CO., 5 Henrietta Street, Covent Garden. 





Just Published, Royal 8vo, Price 1s. 6d. 


DISEASE: Its Prevention and Cure by 
Simple Natural Means. In Special Relation to the Ailment of the 
Emperor Frederick of Germany. By C. G. GODFREY, Author of 
‘The Prevention of Cholera by Internal Disinfection.” 

¥: ‘Iti is written with considerable force of argument.” — Scotsman. 
Ve can say with allsincerity that its teaching is quite to our liking.’ 

Hasting rs Gazette. 


London: H. GREVEL & CO., 33 King Street, Covent Garden. 











Just Published, Crown 8vo, 2s. 6d., Cloth (post free). 


GRANITES AND OUR GRANITE IN- 
DUSTRIES. By GEO. F. HARRIS, Membre de la Société Belge de 
Géologie, &c. With Illustrations, 

London: CROSBY LOCKWOOD & rai 7 Stationers’ Hall Court, E.C 
WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEX STREET, STRAND. 

Their last published Catalogue is 
No. 87. ICHTHYOLOGY: Natural History and Culture of Fishes ; Fisheries, 
Angling, Aquaria. REP TILIA and AMPHIBIA. GENERAL ZOO- 
LOGY : Ancient Works, ae rece Classification, Darwinism, Manuals, 
Periodicals, Transactions. ANATOMY: Physiology, and Embryology. 


SUPPLEME NT of Works in Conchok ogy, Entomology, Astron omy, 
Botany. PRICE 6d., PoSTAGE FREE. 


— ——a 














Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, pe ne and Surveying Instruments 

f Every Description, 
Of the Highest Prev and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mz athematical Instruments, and the only 
Gotp MeEDALt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 





London; WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, wW.C. 
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EDWARD | STANFORD'S ~ LIST. 


Just Pub sli ory Sew. 8 “olio, Cloth. 12s. 6d. 


AN ATLAS OF ANATOMY; 
OR, PICTURES OF THE HUMAN BODY. 
Coloured Plates, comprising roo separate Figures, with 
Descriptive Letterpress. 

By Mrs. FENWICK MILLER, 
Late Member of the London School Board. 
THIRD EDITION. 


In 24 Large 





ConTENTS :—Preliminary Observations—l]he Skeleton—Skull—Joints | 
and Ligame —Muscles—Work of Bones and Muscles—Heart—Blood- 
Vessels —Cuculation of the Blood — Blood—Lungs— Respiration— The 
Mechanism of Breathing— Dig restion—The Paycreas—The Liver—The 
Excretory Organs—The idneys—Duce'less Glands—The Skin—The 
Nervous System—Ihe Brain—The Cerebellum—The Spinal Cord—Func 
tions of the Nervous System—Ihe Organs of Sense—The Organ of Smell 


—the Organ of ‘Taste—The Organ of Hearing —The Organjof Sight. 

**Mrs. Miller has made a most successful endeavour to encourage - 
general study of anatomy in a precise, and not in what would be termed : 
popular, form. This atlas is a really systematic work on anatomy, and will, 
we believe, play no mean part in the diffusion of true, pure, scientific 
knowledge.”’—A thenaum. 


Now Ready, Fourth and Cheaper Edition. 


HENSLOW’S BOTANY for BEGINNERS. 


A Short Course of Elementary Instruction in Practical Botany for Junior 
Classes and Children. 

By the Rev. Prof. G. HENSLOW, M.A., F.L.S., F.G.S., 
Author of ** Floral Dissections,” Lecturer on Botany at St. Bartholomew’s 
Hospital Medical School, Examiner in Natural Science for the College of 

Preceptors 
) Plates, Crown 8vo, Cloth, 2s. 6d. 
*Just such an dieu text-book of botany as might be put into 
practical use in s« hools without the slightest doubt that children would take 
to ny 





SciencaGes: 
‘A bette er Pp RActic ~ | intr-duction to botany than is supplied in this little 
took need not $e wished.” —Scotsman. 


Recently Published, Demy 8vo, Cloth, 2s. 6d. 


FACTS ABOUT IRELAND. A Curve History of 
RECENT YEARS. By ALEX, BR. MACDOWALL, M.A. 13 Charts 
(with Letterpress) showing Variations in Population, Agriculture, Crime, 
Educati. n, Emigration, Evictions, &c. 

“* Most valuable. .. . / An example not unlikely to be imitated.”’"—Scotsman. 
* Equally useful to the ardent Unionist and the enthusiastic Home Ruler. 
. The interest of the work lies in the popularization of the use of curves.”” 


lon: EDWARD STANFORD, 


55 Charing Cross, S.W. 





R 


HICKS, 


Wholesale Manufacturer of 


All kinds of Meteorological Instruments, &c., 
8,9, & 10 Hatton Garden, London,&.C, 


WATKIN 
ANEROID BAROMETER. | 


SOLE 
JAMES J. 
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~ CHARLES GRIFFIN & CO.’S 
PUBLICATIONS. 


Firru ANNuAL Issue. endvenn Cloth, 78. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR 
BOOK for 1888), Compiled from Official Sources, and comp : 
besides other Official Information, Lists of the Pat ERS read 1g 
1887 before every S ciety of importance in the United Kingdom, Wit} 
Appendix, comprising a List of the Leading Scientific Societie 
throughout the World. 








‘© The VEAR-ROOK of SOCIETIES is a record which ought to be o 
GREATEST USE for the progress of Science.” —S1r Lyon PLAYFAtR, K.C.} 
M.P., F.R.S., Past-President of the British Association. 





**Tt goes almost without saying that a Hand-book of thi, subject will } 
in time one of THE MOST GENERALLY USEFUL WORKS for the library or the 
desk.” — Times. 


This Day. Large Crown 8vo, Cloth, 12s. 62. 


BIOLOGY (A TEXT-BOOK OF). Con.- 
prising Vegetable and Animal Morphology and Physiology. By J.R 
a ORT H DAVIS, B.A., Lecturer on Biology in the Uni versity 

lege of Wales, Aberystwith. 
*,* This Work contains 158 Illustrations (many full-page), and is suitable 
both for Class-Teaching and for Self-Instruction. 


Recently Published. Royal 8vo, with 190 Illustrations, 18s. 


TO). For the Use of Students. By A. C. HADDON, M.A, 
Professor of Zoology in the Royal College of Science, Dublin. 
**The publication of this volume supplies a long-felt want. A course of 
Embryological teaching sO COMPLETE as this, or SO WELL SUITED TO THE 
NEEDS OF THE STUDENT, does not exist in any other language.” —Nature. 


Now Ready. Crown 8vo, Cloth, 8s. 6d. 


OUTLINES OF PRACTICAL PHY. 


SIOLOGY. Including Experimental and Chemical Physiology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the 
of Students. By Prof. STIRLING, Owens College, Manchester 
With 142 Illustrations. 


London: CHARLES GRIFFIN & CO., Exeter Stieet, 
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POLARISCOPE FOR PROJECTION. Sen ee oe 





For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES {or 
S Screen Projection, LANTERN Ml 
CROSCOPES, OPTICAL and ELEC 
TRIC LANT E RNS, SLIDES, &c.,se 
Catalogue, 4 Stamps. 

Scientific Apparatus of every Desir 


tion for Colleges, Institutions, &. 


Silver Medal Inventions Exhibition 18 Bs, 


NEWTON & CO., 


Manufacturing Opticians to the Quees 











and the Government, Agents by Ar 
pointment to the Science and Art Vep 
FLEET STREET. LONDON. 
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, 4 g ie “ce o> 
S Diary of Societies, SUBSCRIPTIONS TO “NATURE. 
Lonpon. Vearl $0 
THURSDAY, May 3. carly «2 ee ee ee ve ee ew 2 28 OO 
Rovat Society, at 4.30.—On the Induction of Electric Currents in con- Half-yearly ee ee ee eee 
ducting Shells of Small Thickness : S. H. Burbury.—On the Relations of Quarterly ae ee ae ee 6 
the Diurnal Barometric Maxima to certain Critical Conditions of Tempera- 
TED ture. Cloud, and Rainfall: H. F. Blanford, F.R.S.—Effect of Chlorine fothe United States, the Continent, &c. :— 
oa t on the Electromotive Force of a Voltaic Couple: Dr. Gore, F.R.S.— =o , ’ ate a 
VEAR- 5 The Electro-chemical Effect on Magnetizing Iron, Part II. : T. Andrews. - ws 4 
prising, —Report on the Capacities, in respect of Light and Photographic Action Y early 58 ee eK eR SE Oe Se 30 6 
= of Two Silver on Glass Mirrors of different Focal Lengths: Prof. Half-yearly ee a we ae Se 6 
With ritchard, F.R.S. ( 
— Linman Sociaty, at 8.—Researches into the Life-Histories of Glyciphagus Quarterly. . + 22+ ees eee ee 8 © 
domesticus and G. spinipes: A, D. Michael.—Note on Root-Pressure : Co India. Chi d . 
YF THE C. B. Clarke.—On Ovicells of some Lichenopore : Arthur W. Waters. (oO indla, Unina, an Japan Pa 
K.C.B,, CHEMICAL SOCIETY, at 8.—The Determination of the Molecular Weights of . s. d. 
the Carbo-hydrates : sae! Re a = Dr. G. eee y early eS eee ee eS ee 6 
P ion of Heat on the Salts of Tetramethyl-ammonium : N. Collie and Dr. a 
will be omaha Action of Heat on the Salts of Tetramethyl-phosphonium : Half-yearly .. . +--+ ++ +0 + «16 6 
or te ime. RONUOTAD 3. 5: 5c ws 8. Ke Ghee 


Roya INSTITUTION. at 3.—The Chemical Arts: Prof. Dewar, F_R.S. 


—— Museum, at 8.—Ancient and Medizval Towns: Prof. T. Hayter Cc HARGES FOR ADVERTISEM ENTS ; 


FRIDAY, May 4. 

















. : . 
om- Gro.ocists’ AssoctATION, at 8.—On Palzozoic Arcidz : J. Logan Lobley Three Lines in Column 2s, 6d, 9d. per -“ aes. 
y J. R. —On Pterodactyls: Kk. T. Newton. One-Eichth P , . 6 
seis Society oF ArTS, at 8.—The Injurious Effects of Canal Irrigation on the ne- Eight age, or Quarter Column. ...01 
Health of the Population of the Punjab : Surgeon-General H. W. Bellew, Quarter Page, of alfa Colam@. .«. + ef 15 o 
Pat Cal oS alfa é ‘ ° ° 
eanle RovaL INsTITITION, at 9.—The Invincible Armada; a Tercentenary wa 1 mage, ora Column . f a -3 5 0 
Retrospect : Prof. J. K. Laughton, R.N. iP i ole rage. eee ee 
Parkes Musevo. at 8.—Infectious Diseases and Methods of Disinfection: Money Orders payable to MACMILLAN & CO 
Shirley F. Murphy. ‘ , " 
=" SATURDAY, May 5. OFFICE: 20 B S Ww 
[ON Rovan InstiTUTION, at 3.—The Later Works of Richard Wagner (with : 29 BEDFORD STREET, STRAND, W.C. 
M.A,, Vocal and Instrumental Illustrations) : Carl Armbruster. — - 
MONDAY, May 7. 
nurse of Society oF ARTS, at 8.—Decoration: G. Aitchison. 
TO THE Society OF CHEMICAL INDUSTRY, at 8.—Standards of Light: W. J. 
ature. Dibdin. J : rae 
ARISTOTELIAN SociETy, at 8.—Symposium—What is the Distinction ; 
between Desire and Will: Prof. Bain, W. R. Sorley, J. S. Mann. ip 
Victoria INSTITUTE, at 8.—Paper by M. Maspero. 
RovaL InsTITUTION, at 5.—General Monthly Meeting. f 
HY- TUESDAY, Mav 8. 
gy, with MINERALOGICAL Society, at 8.—Notes on some Minerals from the Lizard : 
the use J. J. H. Teall.—Contributions to the Study of Pyrargyrite and Proustite, 
chester. with Analyses by Mr. G. T. Prior: H. A. Miers. —On Cornish Dufrenite : | 
Prof. E. Kinch —(1) On a Peculiar Variety of Hornblende from Mynydd | A CID PHOSPH A TE 
Mawr, Carnarvonshire ; (2) On a Picrite from the Clicker Tor District: + 
leet, Prof. T. G, Bonney, F.R.S. 
Society oF ARTS, at oe Decorative Use of Colour: J. D. Crace. 
InstiTUTION OF CiviL ENGINEERS, at 8.—The Distribution of Hydraulic A liqui arati 
— ; Power in London: E. B. Ellington. (Discussion.)—l!he Tay Viaduct, A 3 iquid ii ces of the phosphates, recommended by 
Dundee: Crawford Barlow.—The Construction of the Tay Viaduct, physicians for 
—e: W. Inglis. 
OVAL INSTITUTION, at 3.—The Plant in the War of Nature: Walter | ” - - 
Gardiner. ; | Dyspepsia, Mental and Physical Exhaustion, 
Parkes Museum, at 8.—General Powers and Duties of Inspectors of | : 2 
Nuisances ; Method of Inspection: J. F. J. Sykes. Nervousness, Weakened Energy, Indigestion. 
WEDNESDAY, May 9. . ‘ 
Grotocicat Society, at 8.—The Stockdale Shales: J. E. Marr and Prof. As a Drink in Fevers, Etc. 
e A. meee the Eruptive Rocks in the Neighbourhood of Sarn, 
aernarvonshire : Alfred Harker. 
Rovat Microscopicatt Society, at 8.—New Infusoria Flagellata from ici ; ri i j 
Mania teres Ghai: te ee eae, It makes a Delicious Drink. Invigorating and Strengthening. 
So:seTy or ARTs, at 8.—Locks and Safes: Samuel! Chatwood. For sale by all chemists. 


‘4 THURSDAY, Mav vo. 
: genous, Society, at 8.—Some Theorems on Parallel Straight 
ines, together with some Attempts to prove Euclid’s Twelfth Axiom: J. 7 ° 
Cook Wilson.—On Cyclicants or Ternary Reciprocants and Allied Rumford Chemical Works, Providence, R. a U.S.A. 


ee: E. B. oo the Correlation of Two Spaces, each of ee Ss eo ; 
x ree Dimensions: Dr. Hirst, F.R.S.—On the Fle and the Vibra- 
Mussa 6 [CCC POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On the 


Risks of Fire incidental to Electric Lighting: W. H. Preece, F.R.S. j 
Rovat InstTiTuTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 
FRIDAY, May 11. 
Rovat AsTRONOMICAL SOCIETY, at 8. 


Rovat INnstiTuTION, at 9.—On some Curious Properties of Metals and 


Pamphlet sent post paid on application to 





Further Particulars on Application. 
‘3 


~ THE ANEROID OF THE FUTURE.” 


Alloys: Prof. W. Chandler Roberts-Austen, F.R.S. 
her form Parkes Museum, at 8.—Nature of Nuisances, including Nuisances the 
A Abatement of which is difficult: J. F. J. Sykes. 
Sag 4 ‘ SATURDAY, May 12. , ; 
N ML HYSICAL Society, at 3.—Note on the Condition of Self-Excitement ina 
ELEC Dynamo Machine ; Note on the Conditions of Self-Regulation in a Con- 


stant Potential Dynamo Machine: Prof. S. P. Thompson.—Note on the 


, Gest Electrical Action of Light: Mrs. W. E. Ayrton.— Theory < = ey 
Practice of applying the Dynamometer. to the investigation of Frans. | 1S &@ Household Requisite of Constant Utility 





Deseri a a b Romney ig 3 Measuring the Electromotive Force of 

5, OC. FRe and Motors: Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, 2 

ion 1885, Romes INSTITUTION, at 3.—The Later Works of Richard Wagner (with For the Nursery, the Family Table, and the 
Vocal and Instrumental Illustrations) : Carl Armbruster. Sick Room. 





“FAUSTE PID AD? P . Fe fe 

 Quees STRA,’’—A Scientific Drama, b 

by Ar VERESTRA, B.Sc. London. Price 1s. post free. Large Pueaiiewe WANTED.—Second-hand MICROSCOPE, 
to the Trade.—Apply, “ T. F.,” 31 Marlee Terrace, Lanuer Road, Price about £2 10s.—Address, ‘‘ Micro,” Office of NATURE, 29 Bedford 

Stockwell, London $.W ] Street, Strand, W.C. 
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PERKEN, SON, & RAYMENT 


Manufacture tor the Trade ONLY 


pf CAMERAS, LENSES, of 8 





Apparatus for Enlarging, 










“ OPTIMUS” 


CaTaLocuz PREB. 
= 


Thermometers, 
Barometers, 

| Microscopes, & 

Y Scientific Apparatus. 





99 HATTON GARDEN, LONDON, E.C. 





must be paid for with the Leer. 
the manufacture of the “S. N. 


nutritious, it is an excellent T« 
any< ne requiring a go od trenct 


and very much recommended by 








THE “HALF-GUINEA” ALE 


Ss. Ww. STOuw =r. 

In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2’- per doz., and allowed at the same rate if returned; but they 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 

‘.” Stout; it is Brewed entirely from the finest Malt and 

Hops; it is, too, more hopped than Stout is i inj 

i nic an ilarly suited for invalids, ladies nursing, or 
uge. It is a “Sound Ntritious” Tonic, 


WALTHAM BROTHERS, 


generally; therefore, besides being very 





BREWERY, LONDON, S.W. 








MINERAL Collection for SALE in Two | 


SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 33). 

The collection was made by an Trish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 


On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Established 1840.] Opposite Norfolk Street. (Established 1840. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. ; 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON. E.C, 


DE, 
The most delicious of all Preserv the strictly non-Alcoholic Wine, 
MORELLA, still and sparkl Incts «f the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, 


MORELLA MARMALA 








and 46 Gresham Street. 


FRY’S 


Pure Concentrated 


COCOA 





| 
| 





Ask your Grocer 
for a Sample 








and Copy of 
Testimonials 








JAMES R. GREGORY, | 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS “FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 





F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER-STRAPS and 
Geologists’ COLLECTING-BAGS; new Rock Sections, including Haro 
CuALk, Hunstanton ; two Basatts from Rhu-na-gael, Mull ; and Syeuite 
Sutherland ; large single Polygonal Columns of the altered Clay of Millers- 
dale, Derbyshire ; Basalt from Clee Hill and Rowley, Rhyolite and Spherulit 
ditt» (**Lea Rock”) from Overley Hill, Binary Granite from Ercal Hi 
and Volcanic Ash and Agglomerate from Lawrence Hil! and Charlton Hill, 
Shropshire ; fine Crystals of Calcite, 4-5 inches in length and 14-2 inches ia 
diameter ; and brilliant blue Barytes. Microscopic Glass Slips and Cover 
glasses of the best English make, Entomological Apparatus, and Cabinets 
for Students and Collectors always on hand. 





Excellent Copies of the actual, natural Handwriting; >» 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, 2 
Tyve-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluia ink, used withordinary pen and paper. Auto-Circulars resem>* 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wal!, London, and 52 Princess Street, Manchester. 





DIAGRAMS FOR LECTURES, DRAW: 
INGS IN COLOUR OR PENCIL FROM OBJECTS A®! 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING 


PARKER & COWARD, Broadway Chambers, Westminster. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


“ting becomes a pleasure when this Ink is used. Ithas been adopted in 
be oer Banks, Public ene * _— Railway Companies throughout 
reland. 


It writes almost instantly full Black. | Flows easily fromthe Pen. 
Does not corrode Steel Pens. lotting-paper may be applied at the 
Is cleanly to use, and not liable to Blot.! moment of writing. 


Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate | 


Street ; and to be had of all Stationers. 
BEWLEY & DRAPER (Limited), Dublin. 











INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’ NEW ILLUSTRATED 
WATCHES and 
REDUCED PRICES, sent post 
RY, J | and Co,, Makers to the Queen, 
& “4 | 61 STRAND, LONDON, W.C., 


CATALOGUE of HIGH-CLASS 
free on application to E., DENT 
or 4 ROYAL EXCHANGE, 





THE ENTOMOLOGIST’S MONTHLY 





MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional IIlustrations. 
Conducted by C. G. Barrett, J. W. Doucias, W. W. Fow er, M.A. 


F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols, I. to IX. 10s. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

a enention, &c., should be sent to the Editors at the above 

a‘ldress. 


THE ‘ HANSA,” 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN. M.R. 
Hamburg, Alexander Street, 8 





CLOCKS at | 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy-8vo, 480 pp., IIlustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 


| JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 


LONDON, W.C. 





MADE WITH BOILING WATER, 


EPPS'S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 


IHOLLOWAYS OINTMENT Mecenesaeaas 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 


British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 


habits of animals; arrival and departure of migratory birds; occurrence o 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from fereign zoological 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





SCIENTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 





SIR JOSEPH DALTON HOOKER, 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
AMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. 0d., carriage patd. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &&. &e, 








. RESERVED PRON STORS 
SOUPS & 











MUTTON;VEAL & CHICKEN, § . 
fF SEASTURTLE Sour & JEL > 
— MEAT LOZENCES &: 





RANDa! 7A) 








BRAND & CO.’'S 


Al SAUCE. 


A FINE TONIC AND 
DIGESTIVE. 








An excellent relish for “ fish, flesh, 
and fowl.” 
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NEW, RARE, ‘AND INTERESTING MICROSCOPIC OBJECTS 


Reproductive Organs of Orchis, Section coh F Pistil, gas ‘et 
tube, and Ovary. Quite New ... I 


Section of Barbadoes Rock, showing Polycistina ... I r 
Section through Head of Foetal Rat. 


Very Perfect oe exe owe 2 @ 


Budding Stem of Citron 1 o | Actinomycosis in Section of Tongue of Cow 
Section through entire Bud of Li ly, show ing Ovary, Ant! hers, ; Pollen- Human Fleas, Male and Female, on one Slide... 

rains, Petals, &c., in situ 2 0 | Very fine Opaque Groups of Diatoms ... 28.5 3Boy 45. ‘and. ss. each 
Fertile Branch of. Chara, showing Antheridia and Archegonia «+» 1 © | Type Slide of about seventy Diatoms from Oamaru, ne x ewe 10 6 
Anatomy of Leaf, nine Pieces on one Slide 2 6 Horizontal Section through entire Young Frog .. 20 


Antheridia and ‘Archegonia of Moss, mounted. ‘separately < on one 


Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 


Slide oo 20 Frog—on one Slide * 5 0 
Fungoid B light of Grape Vine, "Oidium Tuckeri ose ove .. 1 6 | Transverse Section through entire Tooth of Horse. Very Fine. 6 0 
Uniecellular Plant, Protococcus viridis m ies eco eee «+» i © | Spinning Organs of Silkworm a oes “ we TO 
Yeast Plant, “ orula Cerevisiz t o ! Licmophora flabellata. Very Good ove 10 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 


313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENYZ, 


ESTABLISHED 1837. 





INDICATED. 


“OTTO” | 
\GAS-ENGINE. 
OVER 27,000 SOLD. 


2-MAN TO 100 H.I’. 


sted by RicHaxn Cc 





(GROSSLEY'S 








¥Y AND SONS, at 7 and 8 Bread Street Hi M1, “Queen | Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—THurspay May 3, 1888. 


NEW COMBINATION 
« “ ” 

: MAN OTTO” AND PUMP. 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
Engine used for other purposes, such as driving 
amateur’s workshop, laundry machinery, chaff- 
cutting, &c. 
Limited, 
MANCHESTER. 


| CROSSLEY’S 
|CROSSLEY BROS,, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.””»—WORDSWORTH, 


No, 967, VOL. 38.] 











Registered as a Newspaper at the General Post Office.] 


J. LANCASTER & SON, Opticians, Birmingham. 


The Largest Makers in the World, OVER 35,000 SOLD. 
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‘INZOl[VIeD Powesjsni[] MON 


The 1888 INSTANTOGRAPH (PATENT). 
CAMERA, LENS, AND STAND. | } Pl 


The 1888 LE MERVEILLEUX (Patent) fr 
The 1888 LE MERITOIRE (Patent) |r 11 
The 1888 INSTANTOGRAPH (Patent) 2 2 
The INTERNATIONAL (Patent) | 2 10 


“How to be a Successful Amateur Photographer.” 6 Stamps. 


THURSDAY, MAY 10, 1888. 


[PRICE 15 CENTS. 








(All Rights are Reserved 








Engraved Rea? Siz. 
A NEW ACHROMATIC COMBINATION, 


COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 


**If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””—GRraNT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 


Illustrated description sent free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part r. 

Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
RS. of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
a H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


Phen songs are now prepared to make drawings, woodcuts, and litho- 
‘Stine: oa — coloured and uncoloured, from microscopic or other 
gravure, ¢ Si bi y means of photography to make reproductions in photo- 
he Comps POCRS, photolithography, and various other processes. 
A Catal pany are appointed Agents for the Microscopes of Zeiss. y 
talogue will be sent on application, of the instruments used in 


Physic . : : << : 
dared’ bs etal and Physiological investigations which are manu- 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





DR. D. V. MONCKHOVEN’S 


DRY PLATES. 


TRADE MARK. REGISTERED. 


DAILY PRODUCTION, 3500 DOZENS. 


SOLE AGENTS— 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT, LONDON, E.C. 
Telegraphic Address—“*‘ NeGretti Lonpon.” Tevceruons No. 6583 
N.B.—A Sample of these Plates for trial may be had on application. 
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UNIVERSITY COLLEGE, LONDON. 


The PROFFSSORSHIP of BOTANY will be Vacant at the end of the 
Summer Session. ‘Ihe Chair will be Endowed out of the Quain Funds, 
Applications will be received up to MAY 30. For further Information 


apply to 
J. M. HORSBURGH, M.A, Secretary. 


UNIVERSITY COLLEGE, LIVE RPOOL. 


Applic tions are invited for the post of SUPERINTENDENT for the 
Walker Engineering Laboratories. Candidates must be qual fied to super- 
intend Courses of Instruction in connection with Exper.mental Apparatus, 
and must have had Experience in testing Engines and Materials. Salary, 
£120 per Annum, and Half Fees for Testing. Total Salary guaranteed to 
be not less than £150 per annum. 
monials (copies only) to the ReGistraR of the College not later than 
MAY 31. 





EXPERIMENTAL PHYSICS. 
(LECTURES AND LABORATORY WORK.) 
A New Term of the Evening B.Sc. (Pass and Honcurs) Class in EX- 
PERIMENTAL PHYSICS at the Birkbeck Institution, Bream’s Build- 
ings, E.C., will commence on WEUNESDAY EVENING, MAY 16. 
For particulars, apply to the Secretary of the B.Sc. Classes. 


LONDON UNIVERSITY EXAMS. 
INTERMEDIATE AND PRELIMINARY SCIENTIFIC, JULY 18838. 

A Special Course of Ten Lectures in EXPERIMENTAL PHYSICS 
to prepare Candidates for the above Examinations, will commence at the 
Birkbeck Instituti n, Bream’s Buildings, E C.,on FRIDAY EVENING, 
MAY 18, at 6 3c. During the Course the whole of the typical questions 
set during the last eight years will be answered and experimentally 
illustrated 

For particulars, apply to the Secretary of the B.Sc. Clases. 

Notre.—During the past two years the following succ sses have been 
ga.ned by Students in these Classes at the above Examinations: 31 passed 
out of 32 who competed (including successes in Honours). 


SCIENCE MASTERSHIP.—‘the Senior 


Science Mastership at the High School, Newcastle, Staff rdshire, will 
be VACANT in August next Experience in teaching Chemistry neces- 
sary. Knowledge of Physics and Geology desirable.—For details, 
apply to the Heap Ma.Ter. 


“ FAUSTESTRA,’’—A Scientific Draina, by 
VERESTRA, B.Sc. London. Price 1s. post free. Large Reductions 
to the Trade.—Apply, ‘ T. F.,” 3r Marlee Terrace, Landor Road, 
Stockwell, L ndon. S.W. 


Important Scientific Announcement. 
Mortimer’s Geological and Archeological Museum, 


Circumstances having rendered imperative the Sale of the above Collection, 
Tenders for Pur: hase are. now invited. 

The Geological Department consists of many fine Mammalian Remains 
from the Drift, &c. ; 6000 Specimens from the Red and White Chaik of York- 
shire, including a large and unique Collection «f Fossil Sponges, many 
hitherto unknown and undescribed ; over rooo Spec.mens from the Speeton 
Beds, Kimmeridge Clay, Middle and Lower Oolites; anda select Collection 
of Minerals. 

The Archzol gical I'epartment ‘s probably the finest and largest Collec- 
tion from one kcality in existence. It includes the Crania, Long Bones, 
and accompanying Relics from nearly 300 carefully-opcened British Tumuli, 
from over 200 Anglo-Saxon Graves, and from three small Romano-British 
Graveyards ; together with Swords, Daggers, Axes, Knives, and Ornaments 
of Bronze ; Axes, Hammers, Arrow and Spear Heads, Daggers, Knives, and 
various other Instruments of Flint and St ne: in all, about 15,coo Speci- 
mens, comprising many extremely fine and rare Examples. Also, a large 
Collecticn of Roman Antiquities from York and other localities; and several 
Cases of Miscellane us Specimens. 

‘This Collection has been made almost entirely from the district between 
Driffield and Malton. The Geological portion gives the Ent:re Fossil Fauna, 
as far as it is known, :f 250 square miles. ‘The Arche logical Collecti n 
supplies a more extensive knowledge cf the nature and habits of the Prehis- 
toric Inhabitants of this District than is known of any similar area in any 
part of the world.— For leave to view, and f_r further particulars, apply to 
J. R. MORTIMER, Drirrie_p, Yorks. ‘Tenders to be sent in, before the 
end of June 18£8, to Messrs. Foster, Tonce, & Borreri tt, Solicitors, 
Driffield, Yorkshire. 

April 1888. 





LONDON GEOLOGICAL FIELDCLASS, 
1888, Directed by Prof. H. G. SEELEY, F.R.S.  Excursicns com- 
mence on WHIT MONDAY, MAY 21, and continue on SATURDAY 
AFTERNOONS till JULY 14. Prospectus and Application Forms to 
be had from W. P. Cor.ins, 157 Great Portland Street, W. 


PHYSICAL SCIENCE.—Demonstrator (24), 
late Kensington Scholar, desires any engagement. 
experience. Good Photographer. Ccn mercial knowledge, Shorthand, 
&c. World travel in Scientific Apparatus.—ENerGy, 19 Rozel Road, 
Clapham. 











} 


j 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


| Who last week sent to his subscribers the keeled Rotifers, Mastigocerca 


, elongata, M. rattus, and others. with sketch and descriptior, 


Applications should be sent with Testi- | 


He also 
sent out Lophopus crystallinus, Melicerra ringens, Stephanoceros, Argulus 
foliaceus, Cordy! phora lacustris, Trout Ova, Volvox gl:-bator ; also Ameba, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s.each. 


WANTED. — ACARUS SCABICI (Itch 


Insect), Two Dozen Perfect Specimens, Preserved in Pure Rect 
Spirit or Glycerine. Nut for Microscopical Purposes.—Address, 
Cost, Mr. Francis Linton, Clydesdale, Park Hill Road, Croydo 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


MOORE BROTHERS, 
Osteologists, &c., &c., 
1§ KREMLIN DRIVE, TUE BROOK, LIVERPOOI!, 


Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, 
Injected and cther Dissections, &c., &c. . 

Prices quoted for any Series of Preparaticns illustrating any of the well- 
known text-books. 


Awarded Seven Medals and Five Diplomas. 






tating 
n. 


and Crustacea, Mcdels, 


JAMES R. GREGORY, 
Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES1 





| STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 





| and Volcanic Ash and Agglomerate from Lawrence Hill 


| diameter ; and brilliant blue Barytes. c i 
, glasses of the best English make, Entomological Apparatus, and C 


Fcur Years’ | 


NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus. 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post frce on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F. H. BUTLER, M.A.0xon,, A.R.S.Mines, &. 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER-ST RAPS and 
Geologists’ COLLECTING-BAGS; new Rock Sections, including H ARD 
Cuatk, Hunstanton ; two Basatts from Rhu-na-gael, Mull ; and Sy ELITE, 
Sutherland ; large single Polygonal Columns of the altered Clay of Miller . 
dale, Derbyshire ; Basalt from Clee Hill and Rowley, Rhyolite ar d Spherulitic 
ditt> (**Lea Rock”) from Overley Hill, Binary Granite from Ercal Hill, 
and Charlton Hill, 
Shropshire ; fine Crystals of Calcite, 4-5 inches in length and 14-2 inches “ 
Microscopic Glass Slips and Cover- 
abinets 

for S:udents and Collectors always on hand. 


MORELLA MARMALADE, ~ 


The most delicious of all Preserves, also the strictly non-Alcoholic Witt, 
MORELLA, still and sparkling, products of the famous Kent 5 — 
Cherry, can be bought of or through any Grocer, and of the Makers, 





| THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 


| 
4 


London. 
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Pays HALF A MILLION ANNUALLY 
in Death Claims. 
LIFE Its INVESTED FUNDS exceed 64 MIL- 
LIONS, increasing yearly, and the New 

OFFICE 3:32: 

‘B3 KING WILLIAM STREET, E.C. 
MINERAL Collection for SALE in Two 
3ON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 3}). 

The collection was made by an Irish Gentleman MANY YEARS 


3usiness for the last Bonus period exceeded 
SPLENDIDLY made CABINETS. 
AGO, and contains examples from a number of Irish and other 


the am unt transacted by any of the Scottish 
MR. HENS 
localities not now to be obtained. 


On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Opposite Norfolk Street. 


Established 1840.] [Established 1840. 





GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
il NEWGATE STREET, LONDON, E.C. 


roo Specimens, 25s. ; 


Cabinets, Glass-toppei Boxes, 





Excellent Renee of the actual, natural Sonate. also 
of Drawings, Music, even of elaborate Sketches, Pro- 
zrammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


vey ~~ ink, used withordinary pen and paper. Auto-Circulars resemble 
‘itten latters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


Lonion Wall, London, and 52 Princess Street. Manchester. 





MOLLOWAYS PILLS me 


Is a Certain Cure for all Disorders of the LIVER, STOMACIL 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 








| 
J 


* Bottles charged 2 
must be paid for with the Beer. 


the manufacture of the “‘S. N.” 


and very much recommended by Medical men. 





THE “HALF-GUINEA” 





Ss. WwW. STow'x. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
- per doz., and allowed at the same rate if returned; but they 
either sugar, saccharum, nor any of the many new Brewing Materials are used in § 
Stout; it is Brewed entirely from the finest Malt and & 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very 


nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. 


WALTHAM BROTHERS, 
ALE BREWERY, LONDON, S8.W. 





Sales bp Auction. 


REEVE’S CONCHOLOGIA ICONICA; ORNITHOLOGICAL 
COLLECTIONS; 
Scientific and Miscellaneous Books, including the Library of the Late 


Dr. KELBURNE KING (of Hull). 
Messrs. PUTTICK and SI#v: PSON will Sell 


by Auction. at their House, 47 Leicester Square, W.C.. on WEDNES- 
DAY, MAY 9, and two following Days, at Ten Minutes past .One 
o'clock precisely, a Large Collection of Scientific and Miscellaneous 
Books, including thé above. 


Catalogues on Receipt of Two Stamps. 





Monday Next, Sale No. 7681. 
NATURAL HISTORY SPECIMENS, 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY, 
May 14, at half-past 12 precisely, British and Foreign Insects, Shells, 
Birds in Cases, Birds’ Eggs and Skins, Stuffed Animals, Heads and 
Horns, Minerals, Fossils, and other Natwial History Specimens, 
Cabinets, &c. 
On view the Saturday prior from 1c till 3, and Morning of Sale, and 
Catalogues had. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattentionof Land Agents is directed tothe AGRICULTURIST 
as one of the best existing pe apers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14S. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLCG)ST’S MCNIELY 


MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. Ay Dovcias, W. W. Fow er, M.A. 
F.L.S., R. McLACHLAN, F.R. E. SAUNDERS, F.L.S., and 
H. T. apetnr dg 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to 1X. 10s. each to purchasers of complete sets: 
zolumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

a'ldress. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
RECORD, 
The Organ of the Country Brewers. 


‘* The Brewers’ Guardian ’* is published on the evening ot every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any guarter-day. 
Single copies rseach. Registered for transmission abroad. 


The volumes com- 


the succeeding 





It is a ** Sound Nutritious ” Tonic, 
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C HA MB ERS’S EN CYC LO PA D lA, | Just Published, Royal 8vo, Price 1s. 6d. 


A DICTIONARY OF UNIVERSAL KNOWLEDGE. | DISEASE: Its Prevention and Cure by 


Simple Natural Means." In Special Relation to the Ailment of the 








Entirely New Edition, with Numerous Maps and Illustrations. Emperor Frederick of Germany. By C. G. GODFREY, Author of 
a : , } The Prevention of Cholera by Internal Disinfection. 
NOW READY. } “Tt is written with considerable force of argument.”— Scotsman. 
Vol. I., Price 10s. Cloth ; ‘15s. Half-morocco. “We can say with all sincerity that its teaching is quite to our liking,”~ 


Hastings Gazette. 


b elec , Te % SS. ee TU. ; ‘ 
To be completed in Ten Volumes, issued at Intervals of a London: H. GREVEL & CO., 33 King Street, Covent Garden. 


Few Months. 
POG sd many, ppebeliy most, people, this work contains all they are ever Just Published, Crown 8vo, 2s. 6d., Cloth (post free). 
tkely to require.” — 7imes. a 
“The advent of a new edition, accurate, liberal, and cheap, will be | GRAN ITES AND OUR GRAN ITE IN.- 


welcomed with a very general approval.”—Daily Telegraph. DUSTRIES. By GEO. F. HARRIS, Membre de la Soc:été Belge de 
“* The various articles are clear and accurate.’’— Morning Post. | Géologie, &c. With Illustrations, 


sad, have ons 5 i [onsta y yi i asi gs ati its , 3 
e have consulted it constantly, with increasing admiration for it London ; CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C 





uniform accuracy.”’—Daily Chronicle. 

‘No book of its size gives more information, or gives it, on the whole, 
with greater accuracy.”’— St. James's Gazette. 

“*The new edition has made a splendid start.”—L/verpool Courier. 





DIAGRAMS FOR LECTURES, DRAW. 
“The new Encyclopedia will be a library in itself, and will be certain to INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
be highly appreciated wherever the English language is spoken.” —L iverpool SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING 


at Xe PARKER & COWARD, Broadway Chambers, Westminster. 


** The best cheap work of the kind published in this country.”—Scotsman. 


W. & R. CHAMBERS, 47 Paternoster Row, London ; and Edinburgh. On the rst of every Month, Price Sixpence. 


+4: 1, 66m: cae | THE ENTOMOLOGIST: 
New Edition of Tyndall's “ Diamagnetism. AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 


With 8 Plates and Numerous Illustrations, Crown 8vo, Price 12s. Edited by Joun T. CARRINGTON 
nT. d N, 


Researches On Diamagmetism ———soscsce sorta | Eton seo 





Epwaro A, Fitcu, F.L.S. J. JENNER WEIR, F.L.S. 
F, BucHANAN White, M.D. 


. . Contains Articles by wellsknown Entomologists on all branches of the 
a lle- I N 1¢ ] I Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
J Lists of Duplicates and Desiderata. 
INCLUDING THE QUESTION OF DIAMAGNETIC POLARITY Wooncur ILLustraTions and occasional LirHoGRAPHED and CuRono- 
* | LirHoGRAPHED PLarTEs. 
BY JOHN TYNDALL, D.C.L. SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
London: LONGMANS, GREEN (0. 
Bet dl nnenron es Brarcnencrodinas THE ZOOLOGIST : 
WILLIAM WESLEY & SON, A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Scientific Booksellers and Publishers, Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
8 Essex STREET, ST British Ornithologists’ Union ; contains— 
eedinos pre d-enaraes Original Articles by well-known naturalists in every branch of zoology ; 








Their last published Catalogue is habits of animals; arrival and depertare of migratory birds ; oceuevence of 
To. 88 + eldi : —_ we P | rare birds; distribution and migration of British fresh-water fish; new or 
No. 88. MAMMALIA, including Cetacea, Sirenia, and Pinnipedia. ORNI- rare marine fish; local aquaria; British reptiles; British land and fresh- 


PHOLOGY, Including Bags and Nests. FAUNAS of the Continents of | ‘Vater mollusa, with remarks on the haunts and habits ofthe species; and 
Australasia. ZOOLOGICAL VOYAGES and Geographical Works. other matters of general interest to those who delight in natural history. 
aera P = aa Posrace FREE Sray Reports of the Linnean, Zoological, and Entomological Societies. Reviews 

stabssnthsct Sieks aria oucodiadlceesnce of natural history books. Occasional translations from fereign zoological 

journals of important and interesting articles in various branches of zoology 


BACTERIOLOGICAL AND HISTOLOGICAL 2 =ccsiont wou 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


APPARATUS, 0. Staton | 
STAINS, REACENTS, AND MATERIALS, STANLEY 


AS USED IN DR. KOCH’S LABORATORY. — 
sneiyy , * — | Mathematical Instrument Manufacturer to H.M. Government, Council 0 
Descriptive Illustrated Catalogue on application to the Manufacturers, : India, Science and Art Department, Admiralty, &c. 


F. E: BECKER & CcoO., Mathematical, Drawing, and Surveying Instruments 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor of Every Description, 
Schuchardt, of Gorlitz, Of the Highest Quality and Finish, at the most Moderate Prices. 


34 MAIDEN LANE, COVENT GARDEN, Illustrated Price List Post Free. 
LONDON, W.C. W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematical Deane, ont oo 
. Gotp MEDAL inthe International Inventions Exhibition 1855 tor 4 
Complete Illustrated Catalogue of Chemical Apparatus, post pe oh Work. "Silver Medal. Architects’ Exhibition, 1886. 


free, 3s. 6d. Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


————— 


PERKEN, SON, & RAYMENT “OPTIMUS” 


CaTatocue FREE: 
Manufacture tor the Trade ONLY — 


CAMERAS, LENSES, 4/2 @ay Thermometers, 


«= Apparatus for Enlarging, jal Barometers, 
Magic Lanterns, _ Microscopes, & 
Slides, and Accessories. Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 
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Diary of Societies, 


LONDON. 


THURSDAY, May to. 


1caL SocieTy, at 8.—Some Theorems on Parallel Straight 
ager with some Attempts to prove Euclid’s Twelfth Axiom: J. 
Cook’ Wilson.—On Cyclicants or Ternary Reciprocants and Allied 
Functions: E. B. Elliott.—On the Flexure and the Vibrations of a Curved 
Bar: Prof. H. Lamb, F.K.S.—On_the Figures formed by the Intercepts 
of a System of Straight Lines in a Plane and on Analogous Relations in 
Space of Three Dimensions : Ss. Roberts, F.R.S.—Lamé’s Differential 
Equation ; and Stability of Orbits : Prof. Greenhill. 
SocieTY OF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On the 
Risks of Fire incidental to Electric Lighting : W. H. Preece, F.R.S. 
RovaL INSTITUTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 


FRIDAY, May 11. 


ONOMICAL SOCIETY, at 8. 
— en at 9.—On some Curious Properties of Metals and 
Alloys : Prof. W. Chandler Roberts-Austen, F.R.S. 
Parkes Museum, at 8.—Nature of Nuisances, including Nuisances the 
Abatement of which is difficult: J. F. J. Sykes. 


SATURDAY, May 12. 


PaysicaL SociETyY, at 3.—Note on the Condition of Self-Excitement ina 
Dynamo Machine ; Note on the Conditions of Self-Regulation in a Con- 
stant Potential Dynamo Machine: Prof. S. P. Thompson.—Note on the 
Electrical Action of Light: Mrs. W. E. Ayrton.—On the Theory and 
Practice of applying the Dynamometer to the Investigation of Trans- 
formers: T. H. Blakesley. —On Measuring the Electromotive Force of 
Dynamos and Motors: Prof. W. E. Ayrton, F.R.S., and Prof. J. Perry, 
F.R.S. 


RovaL INSTITUTION, at 3.—The Later Works of Richard Wagner (with 
Vocal and Instrumental Illustrations) : Carl Armbruster. 
MONDAY, May 14. 
Society or ArTS, at 8.—Decoration: G. Aitchison. 
TUESDAY, May 15. 

Zoo.ocicaL Society, at 8 30.—List of a Collection of Birds made by 
Mr. L. Wray in the Main Range of Mountains of the Malay Peninsula, 
Perak : R. Bowdler Sharpe.—Descriptions of Four New Species of Ophiur- 
oids : Prof. F. Jeffrey Bell.—Remarks on some Rare Spec‘es of Phasianus 
from Central Asia: H. S:ebohm. 

Society or Arts, at 8.—The Duty of the State towards 
James Rankin, M.P. 

Roya STaTisTIcaAL Society, at 7.45.—Condition and Occupations of 
the People of East London and Hackney, 1887: Charles Booth. 

InstiITUTION OF CiviL ENGINEERS, at 8.—IJhe Tay Viaduct, Dundee: 


Emigration : 


Crawford Barlow.—The Construction of the Tay Viaduct, Dundee: | 


W. Inglis. (Discussions.) 

Rovat INSTITUTION, at 3.—The Plant in the War of Nature: Walter 
Gardiner. ; 

Parkes Museum, at 8.—Sanitary Law—General Enactments, 
Health Act, 1875, Model By-laws: Dr. Charles Kelly. 

WEDNESDAY, May 16. 

Roya, MeTgorOLoGICAL Society, at 7.—Report of the Wind-Force Com- 
mittee on Experiments with Anemometers conducted at Hersham: G. M. 
Whipple and W. H. Dines.—On the Measurement of the Increase of 
Humidity in Rooms by the Emi-sion of Steam from the so-called 
Bronchitis Kettle : Dr. William Marcet, F.R.S. 

Society or Arts, at 8.—Electric Lighting from Central Stations : R. E. B. 
Crompton. 


Public 


THURSDAY, May 17. 

Rovat Society, at 4.30.—On the Electromotive Properties of the Leaf of 
Dionea in the Excited and Unexcited States, No. II.: Prof. J. Burdon 
Sanderson, F.R.S.—Magnetic Qualities of Nickel ; Prof. Ewing, F.R.S., 
and G. C, Cowan.—On the Present Position of the Question of the Sources 
of the Nitrogen of Vegetation, with some New Results, and Preliminary 
Notice of New Lines of Investigation: Sir J. B. Lawes, Bart., F.R S., 
and Prof. Gilbert, F.R.S. —(1) On the Rhythm of the Mammalian 
Heart ;, (2) On Inhibition of the Mammalian Heart: Prof. J. A. 
McWilliam —On the Structure of the Electric Organ of Raia circularis ; 

Prof. J. C. Ewart.—On »lotropic Elastic Solids : C. Chree. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows. 

Kovat InstiruTion, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 


FRIDAY, May 18. 
Rovat INSTITUTION, at 9—La Réproduction Artificielle des Roches 
pvolcaniques (in French): Dr. Alphonse Renard. 
ARKES Museum, at 8.—Metropolitan Acts, By-Laws of Metropolitan 
Board of Works: A. Wynter Blyth. 
SATURDAY, May 109. 


a see InstiTuTION, at 3.—The Later Works of Richard Wagner (with 
ocal and Instrumental Illustrations) : Carl Armbruster. 


MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK 


SUBSCRIPTIONS TO “NATURE,” 
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Tothe United States, the Continent, &c. :— 
s. 
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To India, China, and Japan :— 
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CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per _— after. 
s. 


DAA 


One-Eighth Page, or Quarter Column. . . .0 18 


a. 
6 
Quarter Page, or Halfa Column. . ....1 15 «0 
Frail & Page, ora Coluam. «6666+ 023 § @ 
Whole Page. .... &) Sascha a 


Money Orders payableto MACMILLAN & CO. 





OFFICE: 29 BEDForRD STREET, STRAND, W.C. 


A liquid preparation of the phosphates, reeommended by 
physicians for 





| Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Ete. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


“POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, — 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room, 
WANTED.—Second-hand MICROSCOPE, 
Sregg £2 ici ** Micro,” Office of NATURE, 29 Bedford 

Street, Strand, W.C. 
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MESSRS, MACMILLAN & GO.’$ PUBLICATIONS. 


HISTORY AND GEOGRAPHY. 

A SCHOOL HISTORY OF GREECE. By C. A. 
FYFFE, M.A. Crown 8vo. [/n preparation, 

THE TEACHING OF GEOGRAPHY. A Prac- 
tical Hand-book for the use of Teachers. By ARCHIBALD 
GEIKIE, F R S., Director-General of the Geological Survey of the 
United Kingdom, and Director of the Museum of Practical Geology, 
Jermyn Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Crown 8vo. 2s. (Mac- 
millan’s Geographical Series, Edited by ARCHIBALD GEIxK1F, F.R.S.) 

AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH ISLES. By the same Author. 18mo. 1s. (Macmillan’s 
Geographical Series.) 

ELEMENTARY SCHOOL ATLAS. 3y JOHN 
BARTHOLOMEW, F.R.G.S. Designed to illustrate the principal 
Text-bc okson Elementary Geography. 1s. (Macmillan’s Geographical 
Series.) ; 

WORKS BY JOHN RICHARD GREEN, M.A., LL.D., 

Late Honorary Fellow of Jesus College, Oxford. 

A SHORT HISTORY OF THE ENGLISH 
PEOPLE. With Coloured Maps, Genealogical Tables, and Chrono- 
logical Annals New Edition, thoroughly Revised. Crown 8vo. 
8s. 6d. 134th Thousand. 


HISTORY OF THE ENGLISH PEOPLE. In 


4 Vols. 8vo 
Vor. I.—Early England, 449-1071—Foreign Kings, 1071-1214— 
The Charter, 1214-1291—The Parliament, 1307-1461. With Eight 
oured Maps vo. 16s, 





Voi. I1.—The Monarchy, 1461-1540—The Reformation, 1540-1603. vo. 


16s. 
Vor. I11.—Puritan England, 1603-1660—The Revolution, 1660~-1¢ 


With Four Maps. 8vo. 16s. 

Vor. IV —The Revolution, 1688-1760—Modern England, 1760-1815 
With Maps and Index. 8vo. 16s. 

THE MAKING OF ENGLAND. With Maps. 
8vo. 16s. 

THE CONQUEST OF ENGLAND. With Maps 


and Portrait. 8v. 18s. 


ANALYSIS OF ENGLISH HISTORY, based on 
Green’s ‘‘Short History of the English People.” By C. W.A. TAIT, 
M.A., Assistant Master. Clifton College Crown8vo. 3s. 6d 

READINGS FROM ENGLISH HISTORY. Se- 
lected and Edited by JOHN RICHARD GREEN. Three Parts. 
Globe 8vo. 15. 6d. each. I. Hengist to Cressy. II. Cressy to 
Cromwell. III. Cromwell to Ba'aklava. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Feap. 8vo. 3s. 6d, 

A PRIMER OF GEOGRAPHY. By Sir Grorce 
GROVE.D.C.L. With Illustrations. 18mo. 15. [Science Primers 
LECTURES ON THE HISTORY OF ENGLAND. 

By M. J]. GUEST. With Maps. Crown 8vo. 6s. 

HISTORICAL COURSE FOR SCHOOLS. 

—Edited by EDWARD A. FREEMAN, D.C.L., LL.D., late 
Fellow of ‘Trinity College, Oxford, Regius Professor of Modern 
History in the University of Oxford. 

GENERAL SKETCH OF EUROPEAN 
HISTORY. 3y EDWARD A. FREEMAN, D.C.L, New 
Edition, Revised and Enlarged, with Chronological Table, Maps, 
and Index. 18mo. 35. a wie 

HISTORY OF ENGLAND. By EbITH 
IrHOMPSON. New Edition, Revised and Enlarged, with Coloured 
Maps. 18mo. 2s. 6d. : . 

HISTORY OF SCOTLAND. By Marcaret 
MACARTHUR. New Edition. _18in0. 25, ; 

HISTORY OF ITALY. By the Rev. W. 
HUNT, M.A. New Edition, with Cvloured Maps. 18mo. 3s. 6d. 

HISTORY OF GERMANY. By J. SIME, 
M.A. New Edition, Revised. 18mo. 3s 

HISTORY OF AMERICA. By Joun A. 
DOYLE. With Maps. 18mo. 45. 6d. 

EUROPEAN COLONIES. 
M.A. With Maps. 18mo. 4s. 6d. u ie 

FRANCE. By Cuartorre M. Yonce. With 


Maps. 18mo: 35. 6e. 





By E. J. PAYNE, 


MACMILLAN & 


HISTORY PRIMERS—Edited by Jom 
RICHARD GREEN, M.A., LL.D., Author of “A Short Hist . 
of the English People.” me 

ROME. By the Rev. M. Creicuron, M.A,, Dixis 
Professor of Ecclesiastical History in the University of vi 
With 11 Maps. 18mo, : * Tee Cn 

GREECE. By C. A. Fyrre, M.A., Fellow ani 
late Tutor of University College, Oxford. With 5 Maps. 18mo 43 

EUROPEAN HISTORY. By E. A. Freemay 
D.C.L., LL.D. With Maps. 18mo. 1s. 

GREEK ANTIQUITIES. By the Rey. J, Pp 
MAHAFFY, M.A. Illustrated. 138mo. 1s. . 
CLASSICAL GEOGRAPHY. _ By H. F. Tozer 

M.A. 18mo. 1s. 

GEOGRAPHY. By SirG. Grove, D.C.L. Maps 
18mo. Is. 

ROMAN ANTIQUITIES. 3y Prof. Witkuys 
Illustrated. 18mo. 1s, 

FRANCE. By Cuartorre M. YonGeE. 18mo, 1 

GENEALOGICAL STEMMA OF THE KING 

OF ENGLAND AND FRANCE. By the Rev. C. HOLE. 0p 

Sheet. 15. 

CHRONOLOGICAL TABLES. A _ Synchronisti 
Arranzement of the Events of Ancient History. By Rev. ARTHUR 
C. JENNINGS, Rector of King’s Stanley, Gloucestershire, Author 
**A Commentary on the Psalms,” “ Ecclesia Anglicana,” ‘* Manual 
**Church History,” &c. Demy Svo. 5. 

A MANUAL OF ANCIENT GEOGRAPHY 
From the German of Dr. H. KIEPERT. Crown 8vo. 55. 

NEW HISTORICAL ATLAS AND GENERAL 
HISTORY. By R. H. LABBERTON, Litt.Hum D. 4to. Ne 
Edition, Revised and Enlarged. 15s. 

A SHORT MANUAL OF THE HISTORY Of 
INDIA. Withan Account of Inp1a asitris. The Soil, Climate, an 
Productions ; the People, their Races, Religions, Public Works, an 
Industries; the Civil Services, and System of Administration. By Sir 
ROPER LETHBRIDGE, M.A., C.I.E. With Maps. Crown 8vo. 5s. 

A SUMMARY OF MODERN HISTORY. Trans 
lated from the French of M. MICHELET, and continued to th 
Present Time, by M. C. M. Simpson. Globe 8vo. 4s. 6d. 

ENGLAND UNDER THE ANGEVIN KINGS 
By KATE NORGATE. With Maps and Plans. 2 Vols. 8vo. 32s. 

SCANDINAVIAN HISTORY. By E. C. Ott 
With Maps. Globe 8vo. 6s. 

A SCHOOL HISTORY OF ROME. By G. G 
RAMSAY, M.A., Professor of Humanity in the University of Glasg 
With Maps. Crown 8vo. [ln preparation, 

THE EXPANSION OF ENGLAND. By J. R 
SEELEY, M.A., Regius Professor of Modern History in the Universi 
of Cambridge. Crown 8vo. 4s. 6d. ; 

OUR COLONIAL EXPANSION. — Extracts from 
the above. By the same Author. Crown 8vo. Sewed. 1s. 

. ny Ary r + +6 T 

A SHORT HISTORY OF INDIA AND OF THE 
FRONTIER STATES OF AFGHANISTAN, NEPAUL, ANI 
BURMA. By J. TALBOYS WHEELER. With Maps. Crown >y 


A COLLEGE HISTORY OF INDIA, Asiatic and 


European. By the Same. With Maps. Crown 8vo. 35. 6d. 


ed ar 7 re 
CAMEOS FROM ENGLISH HISTORY. 3} 
CHARLOTTE M. YONGE, Author of ‘‘ The Heir of Redclyfie. 
Extra Fcap. 8vo. New Edition. 5s. each. (1) FROM R‘ )LLO a 
EDWARD II. (2) THE WARS IN FRANCE. (3) THE WAS 
OF THE ROSES. (4) REFORMATION TIMES. (5) ENGLAN® 
AND SPAIN. (6) FORTY YEARS OF STUART RULE (1603 
1643). Ye 
EUROPEAN HISTORY. Narrated in a Series 0! 
Historical Selections from the Best Authorities. Edited and Arr a 
by E. M. SEWELL and C, M. YONGE. First Series, 100s-\i5 
New Edition. Crown 8vo, 6s. Second Series, 1058-122 ° 


». 
> 






Edition. Crown 8vo. 6s. 


THE VICTORIAN HALF-CENTURY—A JUBE 
LEE BOOK. By C.M. YONGE. Witha New Portrait of the Queea 
Crown 8vo, Paper Covers, rs. ; Cloth, 1s. 6d. 


CO., LONDON. 
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MESSRS. MACMILLAN AND 00,3 MATHEMATICAL WORKS. 


ARITHMETIC AND MENSURATION. 


Arithmetic in Theory and Practic>. By J. Broox- 
SMITH, M.A., LL.B., St. John’s College, Cambridge; ; . 
Law; one of the Masters of Cheltenham Colleze. New 
Revised. Crown 8vo. 45. 

Arithmetic for Schools. By Rev. J. B. Lock, MA, 
Senior Fellow, Assistant Tutor, and Lecturer of Ca‘us Colleze, Teacher 
of Physics in the University of Cam! bridge, forme erly Assistant M aster at 
Eton. With Answers and 1090 Additional E xamples for Exercise. 
Second Edition, Revised. Globe 8vo. 4s. 62 Or in Two Parts :— 
Part I. Up to and including Practice, with Answers. Globe 8vo. 2s. 
Part II]. With Answers and 1009 Additional Examples for Exerc’se. 





Globe 8vo. 35. [A Key is in the press. 
*,* The complete book and both parts can also be obtained w-hout 
ans qwers at the same price, though in different binding. But the edition with 


answers will always be supplie d unless the other is specially asked for. 


Arithmetic for Beginners, A School Class:-book of 


ComMerCIAL ARITHMETIC. By the same Author. Globe 8vo, 2s. €d. 


Help to Arithmetic. Designed for the Use of Schools. 
By H. CANDLER, M.A., Mathematical Master of Uppinzham School. 
Second Edition. Extra feap 8vo. 2s. 6d. 

Rules and Examples in Arithmetic, By the Rev. T. 
DALTON, M.A., Assistant Master in Eton College. New Edition, 
18mo. 2s. 6 [Auswers to the Ex: zmples are appended 


Exercises in Arithmetic for the Use of Schools. 
Containing more than 700 Original Examples. By S. PEDLEY, 
late of Tamworth Gram nar School. Crown 8vo. 55. 

Alss in Two Parts, 2s. 62. each. 

The Great Giant Arithmos, A most Elementary Arith- 
metic for Children. By MARY STEADMAN ALDIS. With 
Illustrations. Globe 8vo. 258. 6d. 


WORKS BY THE REV. BARNARD SMITH, M.A. 
Arithmetic and Algebra, in their Principles and Applica- 


tion; with Numerous Sy ystematically Arrang 
Cambric Examination P ‘apers, with especial reference to the Ordinz ary 
Examination for the B.A. Degree. New Edition, carefully Revised. 
Crown 8vo. tos. 6d. 


Arithmetic jor. Schools. New Edition. Crown 8vo. 


ed Examples taken from the 









Bereises in Arithmtic Crown 8vo, Limp Cloth. 2s. 


With Answers. 2 7. Answers Separately, 62. 


School Class- book of Arithmetic, 18mo, Cloth. 3:. 


t sold separately, in Three Parts, rs, each. KEYS, Parts L, I 
and III., 2s. 6d. each. 


Shilling Book of Arithmetic ‘for National’ and Ele- 
MENTARY SCHOOLS. :8mo, Cloth Or separately, Part I.- 
ad.; Part II. 3¢.; Part III. od. Complete, with Answers, rs. 6d: 
Answers Separately, 6¢. KEY. 4s. 6d. 

Examination Papers in Arithmetic. 18mo. 1s. 6d. 
The Same, with Answers. 18mo. 2s. Answers, 6a. KEY. 45. 62 


Higher Arithmetic and Elementary Mensuration, 
for the Senior Cle Asses of Schools, and Candidates preparing for Public 
Examinations. By P. GJ YEN, Inspector of Schools, New Zealand. 
Globe 8vo. 5. 

Mensuration for Beginners, By I. Topuunter, M.A., 


F.R.S., D.Sc. With Examples. New Edition. 18mo. 2s. 6: 
KEY. 7s. ¢ y 


ALGEBRA. 


Rules and Examples in Algebra. By the Rev. T. 
DALTON, M.A, et Master of Eton College. Part I. New 
Edition. 180 ro. 2s. Part II. 18mo. es. 6d. 

A Key to 4m I. for Teachers only, 7s. 6:7. 

Algebra for Beginners. By I. Topuunrer, M.A., 
F.R.S., D.Sc late of St. John’s College, Cambridge. With Examples, 
New E ‘dition. r8mo. 2s.6d. KEY 6s. 6d. 

Algebra. For the Use of Colleges and Schools. By the 
same Author. New Edition. Crown 8vo. 7s. 6d. KEY. 75. 6d. 
Algebraical Exercises. Progressively Arranged. By the 
Rev. C. A, JONES, M.A, and C. H. CHEYNE, M. A., F.R.A.S., 
Mathematical Masters of Westminster School. New Edition. 18mo. 

2s. 6d. SOLUTIONS AND HINTS. 7s. 6d. 

Arithmetic and Algebra, i in their Principles and Applica- 


tion; with Numerous Systematically Arranged Examples taken from 
nc Cambridge Examination Papers, with “especial reference to the 
Irdinary Examination for the B. A. Degree. By the Rev. BARNARD 
SMITH, M.A. New Edition, carefully Revised. Crown 8vo. ros. 6d. 
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| ALGEBRA-~—-(continued). 
Elementary Algebra for Schools, By H. S. Hatt, 


A., formerly Scholar of Christ’s College, Cambridge, Master of the 
Mi litat ry and Er gineering Side, Clifton C slleze ; and S.'R. KNIGHT, 
B.A., formerly Scholar of Trinity College, Cambridge, late Assistant 
Master at Marlborouzh Colleze. Fourth Edition, Revised and Cor- 

| rected. Globe 8vo. 3s. 67. With Answers, 4s. 6d. 
| Algebraical Exercises and Examination Papers. To 
accompany ELEMENTARY ALGEBRA. By the same Authors. 
Second Edition, Revised. Globe 8vo. 2s, 6d. 


Higher Algebra. A Sequel to “ELEMENTARY 
ALGEBRA FOR SCHOOLS.” By th ume Authors. Second 
| Edition. Crown 8vo. 75. 62. 
Elementary Algebra. By CHARLES SMITH, M.A., Fellow 
and Tutor of Sidney Sussex Coll Cambridge.” Globe 8vo. 45. 6d. 
In this work the Author has endeavoured to explain the Principles of 
| Algebra in as simple a manner as possible for the benefit of beginners, 
bestow.ng great care upon the explanations and proofs of the fundamental 
operations and rules. 


A Treatise on Algebra. By the same Author. Crown 
Bvo. 75. ¢ 














EUCLID AND ELEMENTARY 
GEOMETRY. 


| A Text-book'of Euclid’ s Elements, Including Alternative 
Proofs, together with Additional Theorems and Exercises. Classified 
and - anged. By H. S. HALL, M.A., formerly Scholar of Christ’s 
College, Cambridge, and F. H. STEVENS, M.A., formerly Scholar of 
Gaser’ s College, “Oxford ; Masters of the Military and Engineering 
Side, Clifton "College. Globe 8vo. Part I., containing Books I. 
and II. 2s. [Books I. to VI. complete, in the press. 


| | Geometry. Books I.-IV. Containing the 
Subjects of Euclid’s First Six Books. Following the Syllabus of the 
Geometrical Association. By the Rev. J. M. WILSON, M.A., Head 
Master of Clifton Colleg New Edition. Extra Fcap. 8vo. 45. 67. 









| 

| The Elements of Euclid. For the Use of Colleges and 

> s By I. TJDHUNTER, M.A., F.R.S., D Sc., of St. John’s 

Cambridge. New Edition. 13mo. 3s. 62. KEY. Crown 
8vo. 65. 6d. 

Syllabus of Plane Geometry (corresponding to Euclid, 
3ooks I.-VI). Prepared by the Associat‘on for the Improvement of 
Geometrical Teach:ng. New Edition. Crown 8vo. 1s. 

Euclid, Books I. and II. By Cuar.es L. Dopcson, M.A., 
Student and late Mat'ematical Lecturer of Christ Church, ee 
Fourth Edi:ion, with Words substituted for the Algebraical Symb 
used in the First Edition. Crown 8vo. 2s. 

*.* The Text of this Editio nas been ascert ained, by counting the words 
to be less than five-sevenths of that contained in the ordinary editions. 


Euclid and His Modern Rivals, By the same Author. 
Second Edition. Crown 8vo. 6s. 


| Geometrical Exercises for Beginners. By SAMUEL 
CONSTABLE. Crown 8vo. 3s. 6d. 


Euclidian Geometry. By Francis CUTHBERTSON, M.A., 
| LL.D., Head Mathematical Master of the City of London School. 
Extra Fcap. Svo. 45. 6d. 


| Elements of Descriptive Geometry. By J. B. Mizar, 
M_E., Civil Engineer, Lecturer on Enzineering in the Victoria Uni- 
| versity, Manchester, Second Edition. Crown 8vo. 6s. 


| The Elements of Plane and Spherical Trigonometry. 
3y J. C. SNOWBALL, M.A. Fourteenth Edition. Crown 8vo. 
78. 6d. 

Constructive Geometry of Plane Curves. By T. H. 
EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper’s Hill. 
With Numerous Examples. Crown 8vo. 12s. 


| The Elements of Geometry. By Georce Bruce HAt- 
STED, Professor of Pure and Applied Mathematics in the University 

of Texas. 8vo. 12s. 6d. 
A Geometrical Note-book, containing Easy Problems in 
Geometrical Drawing preparatory to the Study of Geometry. For the 


Use of Schools. By F. E. KITCHENER, M.A., Head Master of th: 
Grammar School, Newcastie, Staffordshire. New "Edition. 4to. 28. 
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CAMBRIDGE UNIVERSITY PRESS. ~ 


TRAVELS IN NORTHERN ARABIA, from Novem- 
ber, 1876, to August, 1878, and in the PEREA in May and June, 1£75 

Ry CHARLES M. DOUGH’ TY, M.A., of Gonville and Caius C College. 

With numerous Illustrations and a Map. Two vols. Demy 8vo. £3 3s 

“Its value as a storehouse of knowledge simply cannot be exag coud.” 
—Saturday Review. 

** The work describes a country and people hit'erto absolutely unknown 
to Europeans; . . . a picture such as has never before been given of Arab 
life, customs, and manners, and a description of a vast tract cf country 
hith erto untrodden by the foot of a E uropean.”—S/fandard. 

‘ This is in several respects a remarkable book. It records the ten years’ 
travels of the author coe t Northern Arabia, in the Hejas and Nejd, 
from Syria to Mecca. No doubt this region has been visited by previous 
travellers ; but none, we venture to think, have done their work with so much 
the oroughness, or with more enthusiasm and love.”— 77mes. 

An author who takes Arabia for his field, challenges comparison with the 
greatest modern writers of travel. It is the ‘highest tribute we can pay Mr. 
Doughty, to own that with the charm of Burckhardt and Burton, Palgrave 
and Palmer, undiminished upon us, we judge his b_ok to be the most remark- 
able record of adventure and research which has been published in this 
zeneration. He enjoy ed opportunities that the experience of no one of his 
predecessors combined. He describes the life of the nomads with a minute- 
ness and colour that will make his work stand for the Bedouin what Lane’s 
famous description is for the modern Egyptians ; while he succeeds in carving 
out individual characters from groups and classes in a way that Lane never 


attempted.” —Sfectator. 

A TREATISE ON THE GENERAL PRINCIPLES 
OF CHEMISTRY. By M. M. PATTISON MUIR, M.A., Fellow and 
Przlector in Chemistry of Gonville and Caius College. Demy 8vo. 15s. 

“*Mr. Pattison Muir has produced a systematic treatise on the principles 
of chemical philosop hy, which stands far in advance of any kindred work in 
our language.”—A theneum 

‘The value of the book as a —. of the historical developments of 
chemical thought is immense.”—A 

ELEMENTARY CHEMIS" TRY. By M. M. PATTISON 
MUIR, M A., and CHARLES SLATER, M.A., M.B. Cr. 8vo. 4s. 6d. 

“Every student of science, not merely those who purpose becoming 
chemical specialists, will do well to add this volume to his library, and to 
read it heedfully.”—Chemical News. 

PRACTICAL CHEMISTRY. Course of Laboratory 
Work. By M. M. PATTISON MUIR, M.A.,, and D. J. CARNEGIE, 
B.A. Crown 8vo. 3S. 

**In this book the object of the author is to teach the leading princip les of 

chemistry by a series of very simple experiments, from the results of which 
he student can draw certain conclusions.”—Chemical News. 








NOTES CN QUALITATIVE ANALYSIS. 
and Explanatory. By H. J. H. FENTON, M.A., F.I.C., Demon. 
strator of Chemistry in the University of Cambridge New Edition, 
Crown 4to. 6s. 


TREATISE ON GEOMETRICAL OPTICS. By 
R. S. HEATH, M.A., Professor of Mathematics in Mason Science 
College, Birmingham. De my 8vo. 12s. 6d. 


LECTURES ON THE PHYSIOLOGY OF PLANTs 


By S. H. VINES, M.A., D.Sc., Fellow of Christ’s College, Demy 
8vo.° With Illustrations. rs. 


THE COLLECTED MATHEMATICAL PAPERS 
OF ARTHUR CAYLEY, M.A., F.R.S., Sadlerian Professor of 
ae Mathematics in the Un.versity of Cambridge. [/n the press, 
To be Published in Ten Volumes. Demy 4to. 255. each. 


A TREATISE ON NATURAL PHILOSOPHY, by 
Sir W. THOMSON, LL.D., D.C.L., F.R.S., and P. G. TAIT, wa 
Professor of Natural Philosophy in the University of Edinburgh. 
Part I. Demy 8vo. 16s. Part II. Demy 8vo. 18s. 

ELEMENTS OF NATURAL PHILOSOPHY. By 
Profs. Sir W. Suoeenons and P. G. TAIT. Second Edition, 
Demy 8vo. gs. 

AN ELEMENTARY TREATISE ON QUATER- 

| NIONS. By P. G. TAIT, M.A. Second Edition. Demy 8vo. 14, 


A TREATISE ON THE THEORY OF DETER. 
MINANTS and their Applications in Analysis and Geometry. By 
R. F. SCOTT, M.A., Fellow of St. John’s College. Demy 8vo. 125. 


HYDRODYNA MICS. A Treatise on the Mathematical 
| Theory of the Motion of Fluids. By HORACE LAMB, M.A, 
formerly Fellow of ‘Trinity College, Cambridge. Demy 8vo. 12s. 


THE ANALYTICAL THEORY OF HEAT. By 
JOSEPH FOURIER. Translated, with Notes, by A FREEMAN, 
M.A., Fellow cf St. John’s College, Cambridge. Demy 8vo. Now 
reduced to ras. (originally published at 16s.). 


PRACTICAL WORK AT. THE CAVENDISH 


LABORATORY. HEAT. Edited by W. N. SHAW, M.A., Fellow 
and Lecturer of Emmanuel College. Demy 8vo. 3s. 


> 


asta C atalogues on application. 


London: C. J. CLAY & SONS, CAMBRIDGE | 


NIVERSITY PRESS W AREHOUSE, AVE MARIA LANE, 





CLARENDON PRESS 
NEW SCIENTIFIC WORKS. 


NEW EDITION OF ROLLESTON’S “* FORMS OF ANIMAL LIFE, 
Just Published, Second Edition, Royal 8vo, Cloth Extra, 36s. 
FORMS OF ANIMAL LIFE. A Manual of Comparative 

Anatomy, with Descriptions of Selected Types. By the lateGEORGE 
ROLLESION, D.M., F.R Revised and Enlarged by W. 
HaTCHETT JACKSON, M. A. 
*," The present edition of *‘ Forms of Animal Life” was taken in hand 
by the late Prof. Rolleston in the Long Vacation of 1879. 
The present Editor has endeavoured to carry out Prof. Rolleston's wishes, 
ich were m ainly three : (1) to enlarge the descriptions of the preparatio nS 
oud accounts of the various classes of animals, and bring them to the 
standard of contem oA ary know prs dge; (2) toadd to each class or group a 
Br rief classification ; and (3) to give as fulla bibliography as space would 
fermit.—From the Preface 
PROF. ROLLESTON’S SCIENTIFIC PAPERS. 
Already Published. 2 Vols., Demy 8vo, Cioth, 24s. 
SCIENTIFIC PAPERS AND ADDRESSES BY 
ay ORGE ROLLESTON, M.D., F.R.S. Arranged and Edited by 
Turner, M.B., F.R. S., with a S incraphinal Sketch by Epwarv 
| hag F.R.S. With Portrait, Plates, and Woodcuts. 
NEW PARTS OF “ ANNALS OF POTANY.” 
Just Published, bound together in Paper Covers, Royal &vo. with Plates, 18s, 
ANNALS OF BOTANY, Nos. III. and IV. Edited by 
I. BAYLEY BALFOUR, M. a , M.D., F.R.S., Professor of Botany, 
Edinburgh; S. H. VINES, D.Sc. F.R. S., Reader in Botany, Cambridge ; 
and W. G. FARLOW, M.D., Pr ofessor of Cryptogamic Botany, Har- 
vard, Mass., U,S.A., "assisted by other Botanists. Contain ng Articles 
by W. M. Woopw: RTH, T. JoHNson, J. R. Green, F. W. Oviver, 
Anna Bateson, F. 0. Bower, D. H. Scorr, W C. Witttamson, 
Cc. B. Crarxe, W. T. Tutserton Dyer, H. MarsHatt Warp, W. 
Garpiner, and I. Bav_ey BacFrour. 


oe . : ‘TION OF PROF. P ey ~~ H’ a “@ — ~ ng oy 
ols.. Royal 8vo, Cloth. Vol. I., ol. 

GEOL OGY: CHEMICAL, PHYSICAL, “AND STRATI- 

GRAPHICAL. By JOSEPH PRESTWICH, M.A., F.R.S., F.G.S° 

Vol. IL—CHEMIC AL AND PHYSICAL. With Maps and Illustrations. 

Vol. Il.—STRATIGRAPHICAL AND PHYSICAL. With a New 
Geologic: al Map of Europe. and other Maps and I Justrations. 

* Should have no difficulty i wedging its way to the front by sheer force 
of its excellence and originality.”"—Academy. 

*.* The Map of Europe separately on Roller or in C loth Case, 5s. 

Full Clarendon Press Catalogues free on application. 
London: HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E.C 





SECOND EDITION. 
GRIFFIN’S 


| 
CHEMICAL HANDICRAFT. 
| 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


| JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


RICHARD ANDERSON & CO,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 

Manufacturers and Erectors of every description of 















ELECTRIC BELLS, 
SPEAKING-TUBES, &¢» ry 
CHURCH-SPIRES AND CHIMNEY: ~SHAF: 

REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 4 LEADENHALL STREET, 
LOND 


EC. 


Telegrams—“ wannene LONDON.” 














Printed by RicHarp Cay AND Sons, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 





MACMILLAN AND Co., at the Office, 112 Fourth Ay: ‘nue, New York.—Tuurspay May ro, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 
‘* To the solid ground 


Of Nature trusts the mind which builds for aye,””—WoORDSWORTH, 
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R. & J. BECK’S 


NEW MICROSCOPE, 


“THE STAR.” 


PRICES. 


Stand, with 1-in. Ovject- 
glass and 1 Eye-piece 


THE 





With Lime-li 
MagicLantern Slide ; 
ye magnified 2,500 di 


20 application, 


“ Opticians 
AKERS OF EVERY D 


R.&d. BECK, 68 Corn 









Case . 


Full Descriptive Pamphlet sent on 
Application to 


hill London, E.C. 


Stand, with 1-in, and }-in. 
Object-glasses ... 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 


GOLD MEDAL, 


International Inventions Exhibition, 1885. 


[All Rights are Reserved. 











NEW LANTERN MICROSCOPE 
OXvHYDROGEN oR Execrric Licut. 
(Wright and Newton's Patent.) 


SILVER MEDAL, 


INVENTIONS EXHIBITION, 1885 


ght this Instrument showsa Flea 15 feet long as sharply as a 
Proboscis of Blow-fly 14 feet long ; Cornea of Fly’s 
3 ams. Is also the most perfect projecting Micro- 
cope made. Particularsand Report of Royal Microscopical Society 


NEWTON & CO., 

TO THE QUEEN AND THE GOVERNMENT, 

vor ESCRIPTION OF SCIENTIFIC AND PHYSICALAPPARATUS 

R COLLEGES, INSTITUTIONS,’"&c. SPECIAL OPTICAL APPARATUS FOR 
OLARISCopy, Spectroscopy, &c., FOR SCREEN PROJECTION. 


Full Illustrated Catalogues 6 Stamps. 


3 FLEET STREET, LONDON. 





BROWNING’S PLATYSCOPIC LENS. 





Engraved Real Siz, 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS. 

**If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do).””—GranT ALLEN in Anowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objects to be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and ted in Tort iseshell Frame s. 

Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 


Illustrated description sent free, 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
DR. D. V. MONCKHOVEN’S 


DRY PLATES. 








TRADE MARK. REGISTERED. 





DAILY PRODUCTION, 3500 DOZENS. 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT, LONDON, E.C. 


Telegraphic Address— Nec keTT1 Lonpon.” TELEPHONE No, 6583. 





N.B.—A Sample of these Plates for trial nay be had on afflication. 
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LIST OF SUBSCRIBERS FROM GREAT BRITAIN 
AND IRELAND TO THE 


DONDERS MEMORIAL FUND. 








J. W. Hulke | Thomas Buzzard 
Jonathan Hutchinson D. Argyll Robertso1 
S r William Bowman, Bart. C. Higgens 
Prof. Crum Brown W. A. Brailey 
Prof. J. Burdon Sanderson T. Pridgin Teale 
Prof Schiifer Pr.estley Smith 
Juhn Marshall G. H. A. Berry 
Dr. W. Marcet T. H. Bickerton 
Clinton T. Dent Thomas Reid 
Dr. John Struthers Prof. Humphry 
Dr P. H. Pye-Smith W. Lang 
J. McCarthy R. M. Gunn 
Sur V. Langmore J. G. Mackinlay 
J. Theodure Cash A. Hill Griffith 
G. J. Romanes Thomas Windsor 
Donald MacAlister Arthur E. Durham 
Arthur Gangee G. L. Johnson 
S.r George Paget G. H. Burnham (Canada) 
. M. Purser Dr. Lionel Beale 
Prof. ‘Tyndall Edgar A. Browne 
Sir D. Maclagan Dr. James Anderson 
Miss Maclagan Prof. Klein 
Sir Spenser Wells, Bart. Dr. Hughlings Jackson 
(. H. Golding Bird Dr. George Johnson 
Prof. Huxley Dr. Ord 
Sir Joseph Lister, Bart. F. Richardson Cross 
Dr. Andrew G. E. Walker 
R. McDonnell Wm. Square 
A. H. Corley Augustin Prichard 
G. A. Buckmaster Karl Grossman 
Prof. M.chael Foster H. Bendelack Hewetson 
J. G. McKendrick J. Tweedy 
John Cleland Bowater Vernon 
Joh 1 Couper P, H. Mules 
Sir John ‘Tomes A. H. Benson 
G. H. Rogers T Sympson 
Sir Prescott Hewett, Bart. R. J. Pye-Smith 
Henry Power Simeon Snell 
G. Huderson Critchett Charles Shears 
E. Nettles!.ip W. C. Rockliffe 
H. R. Swarzy R. N. Hartley 
Joseph Nelson Benjamin Wainewright 
C. E. Fitzgerald W. Adams Frost 
M. M. McHardy W. J. Collins 
Dr. Richard A. Reeve (Canada) W. H. H. Jessop 
C. Badee G. Hartridge 
l.udwig Mond, F.G.S. Seymour J Sharkey 
Sir F. Burton Frank H. Hodges 
W. Laidlaw Purves D. C. Lloyd Owen 
Dr. Fergus J. B. Lawford 
Lauder Brunton | Henry Eales 
Sir John Lubbock, Bart. | Waren Tay 
Sir James Paget, Bart. | Charles G. Lee 
Dr. W. Radford H. Macnauzhton Jones 
Alfred B. Kempe Henry Juler 
Wm. Paget Bowman W. J. Cant 
John C. Merriman (the late) W. P. Keall 
Jon Fredk. Bowman John Abercrombie 
Harry Ernest Bowman Jabez Thomas 
ev. A. Gerald Bowman A. Emrys Jones 
Fredk. Mason | J. B. Story 


Richard Williams 


George Lawson 
The Physiological Society 


David Litt'e 





ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 


Prof. T. G. BONNEY, LL.D., F.R.S., will, on THURSDAY NEXT 
(May 24), at 3 o’clock, begin a Course of Three Lectures on ‘The Growth 
and S-:ulpture of the Alps.” 


_ Subscription to this Course, Half-a-Guinea; to all the Courses in the 
Season, ‘T'wo Guineas. 


-LINNEAN SOCIETY, 


BURLINGTON HOUSE. 
NOTICE is hereby given that the CENTENARY ANNIVERSARY 
MEETING will be held as above on MAY 24 inst., at 3 p.m. 
B. DAYDON JACKSON, Secretary. 








SCIENCE, of the value of 125 Guineas and £60 are awarded Annually 
in OCTOBER at ST. THOMAS’S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S.E. For Particulars apply to the MEDICAL 


SECRETARY. 
W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Wh» last week sent to his subscribers Prachionus pala, with sketch and 
description. Healso sent out Cercaria (Larval Fluke), Lophopus crystallinus 
Melicerta ringens, Stephanoceros, Argulus foliaceus, Cordylophora lacustris, 
Trout Ova, Volvox globator; also Amoeba, Hydra, Vorticella, Crayfish, and 
other Specimens for (Huxley and Martin’s) Biological Laboratory work, 
Weekly announcements will be made in this place of Organisms T, 8, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 
or Twelve Tubes for 108.6d. 








THE MASON COLLEGE, 
BIRMINGHAM. 


TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY, 


An EXAMINATI)DN in THEORETICAL and PRACTICAL 
CHEMISTRY for the above Scholarship, which ,is of the value of £ 
tenable for one year, will be held in the College on THURSDAY and 
FRIDAY, July 12 and 13, 1888. 

The holder of the Scholarship will be required to devote the whole of his 
time to the study of Chemistry, in the Chemical Laboratory of the College, 

Further particulars may be obtained on application to 

GEO. H. MORLEY, Secretary, 


VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Meédi- 
cine) will be held in Owens College, Manchester, University College, Liver- 
pool, and Yorkshire College, Leeds, on MONDAY, June 18, and following 
Days. . ? 

A Preliminary Examination (introductcry to the Faculties of Arts, 
Science, and Law) will be held in Owens College, Manchester, University 
College, Liverpoo!, and Yorkshire College, Leeds, on THURSDAY, June 
14. and following Days. : 

Notice (in writing) of intention to be pres nt should be sent in on or before 
THURSDAY, May 31, to the University ReGisTRAR, from whom conditions 
of Entrance and further Particulars as to these and other Examinations can 


be o btained. ’ 
A. T. BENTLEY, M.A,, 


Registrar. 





Manchester. 





MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 

MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 3}). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 

On View. 

SAMUEL HENSON, 

277 STRAND, LONDON, 


Established 1840.) Opposite Norfolk Stree t. [Established 154 


LANTERN SLIDES 


FOR SCIENTIFIC AND OTHER LECTURES 





PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 
The List, which includes some choice productions from the 
(by permission), post free for One Stamp. 


Owens College 


~ MOORE BROTHERS, 
Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


Agents to the Science and Art Department. 
Skeletons. Disarticulated Skulls, Skeletons, and Crustacea, 


Injected and other Dissections, &c., &e. | . ; "of tev 
Prices quoted for any Series of Preparations illustrating any 


known text-books. 


Awarded Seven Medals and Five Diplomas. 


Mcdels 





et 


> 





Medi- 
Liver- 
owing 

Arts, 
versity 
, June 
before 
ditions 
ns Cal 


Two 
ction 
Two 


of 27 


EARS 
other 


vy, 


d 1840, 


ES 


d Ink 


Colleg¢ 


ool, 


Mcdels, 


he well: 











May 17, 1888] 





NATURE xix 








Now Ready, Price ss. 


THE JOURNAL OF THE 
ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vou. XVII. Part 4, May 1888, 


Contains Papers by Epwarp Trecear, F.R.G.S.; the Rev. BENJAMIN 
Danks; Miss A. W. BucKLAND; Henry Batrour, M.A.; and SypNEY 
B. J. SKERTCHLEY, F.G.S. ; and the Report of the Annual General Meet- 
ing, with the Anniversary Address by Francis Gatton. F.R.S., Pres.dent. 
Anthropological Misceilanea. Title-page and Index to Vol. XVII. 


London: TRUBNER & CO., Ludgate Hill. 


“UNIVERSITY COLLEGE, LONDON. 


The PROFESSORSHIP of BOTANY will be Vacant at the end of the 
Summer Session. ‘Ihe Chair will be Endowed out of the Quain Funds. 
Applications will be received up to MAY 30. 

J. M. HORSBURGH, M.A, Secretary. 








SCIENCE MASTERSHIP.—tThe Senior 


Science Mastership at the High School, Newcastle, Staff.rdshire, will 
be VACANT in August next Experience in teaching Chemistry neces- 
sary. Knowledge of Physics and Geology desirab!e.—For details, 
apply to the HEAD MASTER. 











INVENTIONS EXHIBITiON—GOLD MEDAL AWARDED. 
DENT’S| “cars 
CATALOGUE of HIGH-CLASS 
WATCH ES WATCHES and CLOCKS at 
P REDUCED PRICES, sent post 
Ly SA and Co., Makers to the Queen, 
ay 4- | 6: STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE. 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 
Thespecialattentionof Land Agents is directed tothe AGRICULTURIST 
for Sale. 
Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 


ILLUSTRATED 

free on application to E, DENT 

NORTH BRITISH AGRICULTURIST, 

The AGRICULTURIST is published every Wednesday afternoon in time 

as one of the best existing papers for Advertising Farms tobe Let and Estates 
Price 34. By post 34¢. Annual Subscription, payable in advance, 14. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. Doveras, W. W. Fcwer, M.A. 


F.L.S., R. McLacuian, F.R.S., E. SaunpDERS, F.L.S., and 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to 1X. 10s. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. . 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


§f.B.—Communications, &c., should be sent to the Editors at the above 
a‘idress, 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


MADE WITH BOILING MILK 


Sampson Low, Marston, & Co.’s New Books. 
COMPANION WORK to ‘*The CRUISE of the ‘CHALLENGER.’” 
THREE CRUISES OF THE BLAKE. 

By ALEXANDER AGASSIZ, Director of the Museum of Comparative 
Zoology at Cambridge, Mass. Fully illustrated. In 2 vols., Royal 
8vo. 4s. 6d. 





The Z7mes says :—‘' Prof. Agassiz has to sustain the burden of a great 
and honoured name. Hitherto he has becn litile known beyond the select 
circle cf science, where, however, he has gained for himeelf a reputatic n w. rthy 
of the name he bears. Solid evidence cf the g.od work Prof. Agassiz has 
been ding is now before the public. . . . It is unpossible to speak too high 
of the results of the three cruises with which Mr. Agassiz’s book deals. ‘The 
volumes are illustrated by ab ut 550 illustrati ns, besides coloured maps 
and diagrams admirably executed. and add greatly to the utility of a work 
which is creditable a'ike to the enterprise of the United States Government 
and to the industry and scientific tra.ning of Prof. Agassiz.” 


THE SONGS OF BIRDS; or, Analogies of 
Animal and Spiritual Life. By the late Rev. W. E. EVANS, M A., 
formerly of Burton Court, Herefordshire, and Canon of Hereford 
Cathedral. New Edition, with numerous Illustrations, Small Crown 
8vo, cloth extra. 6s. , 

London: SAMPSON LOW, MARSTON, SEARLE, & RIVINGTON 

(Limited), St. Dunstan’s Hcuse, Fetter Lane, Fleet Street, E.C. 


INTERNATIONAL SCIENTIFIC SERIES. 


The New Volume in the above Series, 
entitled “THE ORIGIN of FLORAL 
STRUCTURES THROUGH IN- 
SECT and OTHER AGENCIES,” 
by the REV. GEORGE HENSLOW, 
M.A., F.L.S., F.G.S., Professor of 
Botany at Queen's College, is now ready 
at all Booksellers. Crown 8vo, with 88 
Illustrations. 5s. 

London: KEGAN PAUL, TRENCH, & CO. 








Just Published, Demy 8vo, rs. Sewed (postage 2d.). 


ASBESTOS: ITS PRODUCTION AND 
USE. With some Account of the Asbestos Mines of Canada. By 
ROBERT H. JONES. 


London: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 


JAMES R. GREGORY, — 


Mineralogist and Geologist, 





SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


ntly added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
Pp BLOWPIPE APPARATUS, also HAMMER-STRAPS and 
Geologists’ COLLECTING-BAGS; new Rock Sections, including Harp 
Cua.x, Hunstantcn ; two Basatts from Rhu-na-gael, Mull; and SyE.iTE, 
Sutherland ; large single Polygonal Columns of the altered Clay of Millers- 
dale, Derbyshire ; Basalt from Clee Hilland Rowley, Rhyolite ard Spherulitic 
ditt» (‘* Lea Rock”) from Overley Hill, Binary Granite from Ercal Hill, 
and Volcan‘c Ash and Agglomerate from Lawrence Hill and Charlton Hill, 
Shropshire ; fine Crystals of Calcite, 4-5 inches in length and 1}-2 inches in 
diameter ; and brilliant blue Barytes. Microscopic Glass Slips and Cover- 
glasses of the best English make, Entomological Apparatus, and Cabinets 








| for Students and Collectors always on hand. 
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NEW EDITION OF PROFESSOR MARSHALL’S PRACTICAL ZOOLOGY. 
Ready this day, Second Ed.tion, Revised, with additional Illustrations,“Crown 8vo, tos. 6d. 
A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
By A. MILNES MARSHALL, M.D., D.Sc, M.A., F.R.S., 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. Assisted by 
C. HERBERT HURST, 
Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


London: SMITH, ELDER & CO., 15 Waterloo Place. 














SOLE MAKER 


JAMES J. 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 
Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &c., 


,9,& 10 Hatton Garden, London,E.C. 
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rture which circle is to be 
guaranteed by the maker, and has bee 


thus giving a much more open scale,combined with 
id with three concentric circles of scales, and an 
which is attached to the movement 
“THE ANEROID OF THE FUTURE.” 
Further Particulars on Application. 


This wonderful Instrument, tne invention of Ma 
WATKIN, R.A., the Inventor of the famous Ran 
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PER 


CAMERAS, LENSES, 


Magic Lanterns, 
Slides, and Accessories. 





EN, SON, & RAYMENT 


Manufacture for the Trade ONLY 






: Apparatus for Enlarging laf vg 


99 HATTON GARDEN, LONDON, 
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Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


CaTaLocue FREE. 
Sd 








NEW EDITION OF MITCHELL’S ‘‘ ASSAYING.” 


Sixth Edition, with 201 Woodcuts, 8vo, Price 31s. 6d. 


A MANUAL OF 
PRACTICAL ASSAYING. 


By JOHN MITCHELL, F.C:S. 
Edited by WILLIAM CROOKES, F.R.S., Pres.C.S. 


*,* The last editicn of Mitchell’s ‘‘ Assaying” was published in 1881, 
and, a new edition being required, the opportunity has been taken of re- 
writing some of the descriptions which the progress of research had made 
old or ill-adapted to modern requirements. At the same time much new mat- 
ter has been introduced, and matter which had become obsolete has been 
omitted. The number of woodcuts has been increased from 188 in the last 
edition to 201 in the present edition, whilst the number of pages, notwith- 
standing numerous excisions, has grown from 809 to 826. 

London: LONGMANS, GREEN, & CO. 





OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


B 
J. NORMAN LOCKYER, F.R.S., 
Correspondant of the Institute of France, Foreign Member of the Academy 
of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 
Normal School of Science, and Examiner in Physiography for the Science 
and Art Department. 

The Schoolmaster says :—‘‘ Mr. J. Norman Lockyer is the author of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of their lives to original investigations in a particular field of knowledge are 
often the most successful in popularizing the facts of their science, and in 
preparing such simple accounts of them as can be understood, and will be 
ound interesting by school boysand girls. . . . The book is to be followed by 
others on other parts of the extensive subject of physiography. . . . The first 
instalment of Mr. Lockyer’s task is so well done that we are sure it will yield 
o all who enter on the study of this part of physiography in the connected 
way in which it is here laid out an ample and immediate reward.” 


London: MACMILLAN & CO. 





| THOLOGY, including Eggs and Nests. 





N, | E.C. 


One Volume, Royal 8vo, 458 Pages of Text, with 47 Plates, some Coloured, 
bound in Cloth Extra, Gilt Top, Price £3 3s., Carriage Free. 


BRITISH PETROGRAPHY: 


WITH SPECIAL REFERENCE To THE IGNEOUS 
ROCKS. 


BY 


J. J. HARRIS TEALL, M.A., F.GS. 
DULAU & CO., 37 Soho Square, London. 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEX STREET, STRAND. 

Their last published Catalogue is 


No. 88. MAMMALIA, including Cetacea, Sirenia, and Pinnipedia. ORNI- 
FAUNAS of the Continents of 





Europe, Africa, America, Asia, also Faunas of the Arctic Regions and 


Australasia. ZOOLOGICAL VOYAGES and Geographical Works. 
Price 6d., PosTAGE FREE. 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &e. - 
Mathematical, Drawing, and Surveying Instrume® 
of Every Description, , 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. ae bee 
W. F. S. obtained the only Medal in the Great Exhibition by — 
Excellence of Construction of Mathematical Instruments, an t Mohr 
Gotp MEDAL in the International Inventions Exhibition 1885 for 
matical Work. Silver Medal. Architects’ Exhibition, 1886. wt 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W-t- 
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SUBSCRIPTIONS TO “NATURE,” 

s 4. 
Yearly. . ee ee ee vee ee ee 2 28 0 
Half-yearly . +. + ee +e ee ee 2 14 6 
Quarterly. . »+- ee eeee eee 7 6 


To the United States, the Continent, &c. :— 


a Ce 
Half-yearly . « . 6 6 se ee eo we oo WS 
Quarterly. . 2 ee eee eee eee e 8 


To India, China, and Japan :— 


oaank 


a er es re a 
Half-yearly . 2 2 2 ee ee ee oo 2 16 
Quarterly. . 2222s see eee es 8 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s. 6d. 9d. per — after. 


DAKAR 


s. 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or alfa Colamn. . . « « «8 85 
Halfa Page, ora Column. ........3 5 
WMG TORR s 6 se swe 8 oo @ 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies, 


LONDON, 
THURSDAY, May 17. 


Rovat Society, at 4.30.—On the Electromotive Properties of the Leaf of 
Dionza in the Excited and Unexcited States, No. II.: Prof. J. Burdon 
Sanderson, F.R.S.—Magnetic Qualities of Nickel ; Prof. Ewing, F.R.S., 
and G. C. Cowan.—On the Present Position of the Question of the Sources 
of the Nitrogen of Vegetation, with some New Results, and Preliminary 
Notice of New Lines of Investigation: Sir J. B. Lawes, Bart., F.R S., 
and Prof. Gilbert, F.R.S. —(1) On the Rhythm of the Mammalian 
Heart ; (2) On Inhibition-of the Mammalian Heart: Prof. J. A. 
McWilliam.—On the Structure of the Electric Organ of Raia circularis ; 
Prof. J. C. Ewart.—On olotropic Elastic Solids : C. Chree. 

CuemicaL Society, at 8.—Ballot for the Election of Fellows. 

RovaL INSTITUTION, at 3.—The Chemical Arts: Prof. Dewar, F.R.S. 

Parkes Museum, at 5.—Healthy Clothing: Lewis R. S. Tonalin. 

FRIDAY, May 18. 

Rovat INSTITUTION, at 9.—La Réproduction Artificielle des Roches 
Volcaniques (in French): Dr. Alphonse Renard. 

Parkes Museum, at 8.—Metropolitan Acts, By-Laws of Metropolitan 
Board of Works: A. Wynter Blyth. 

SATURDAY, May 109. 

Rovat InstiTUTION, at 3.—The Later Works of Richard Wagner (with 

Vocal ard Instrumental Illustrations) : Carl Armbruster. 
MONDAY, May 2t. 

Society or CHEMICAL INDUSTRY, at 8.—The Present Position and 
Prospects of the Coal Gas Industry : Lewis T. Wright. 

TUESDAY, May 22. bh 

Rovat InsTITUTION, at 3.—Conventions and Conventionality in Art: S. 


Colvin. 
WEDNESDAY, May 23. 

GroLocicaL Society, at 8.—On the Spheroid-bearing Granite, Mullagh- 
dery, Co. Donegal: Dr. Frederick H. Hatch Communicated by per 
mission of the Director-General of the Geological Survey.—On the 
Skeleton of a Sauropterygian from the Oxford Clay, near Bedford: R. 
Lydekker.—On the Eozoic and Palzozoie Rocks of the Atlantic Coasts of 
Canada in Comparison with those of Western Europe and of the Interior 
of America : Sir J. W. Dawson, F.R.S.—On a Hornblende-Biotite Rock 
from Dusky Sound, New Zealand : Capt. F. W. Hutton. 

THURSDAY, May 24. 

Soctery or Ter EGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On his 
New Standard and Inspectional Electrical Measuring Instruments: Sir 
William Thomson, F.R.S. 

Royal INsTITUTION, at 3-—The Growth and Sculpture of the Alps: Prof. 


T. G. Bonney, F.R.S. 
FRIDAY, May 25. 
Rovat INSTITUTION, at 9.—Personal Identification and Description: F. 
Galton, F.R.S. 
QueKETT MicroscopicaL Cius, at 8.—Papers by Messrs. Buffham, 


Smith, and Priest. 
SATURDAY, May 26. 

Pavsicat Society, at 3.—Note on the Governing of Electromotors : Prof. 
Be E. Ayrton, F.R.S., and Prof J. Perry, F.R.S.—On the Formulz of 
seen and Haecker fr the Lifting Power of Magnets: Prof. S. P. 
.ompson.— Experiments on Electrolysis ; Part 11., Irreciprocal Conduc- 
tion: W. W. Haldane Gee ard H. Holden. 

OVAL INSTITUTION, at 3.—The Later Works of Richard Wagner (with 
ocal and Instrumental Illustrations) : Carl Armbruster. 


coon 





BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO,, 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalague of Chemical Apparatus, post 
free, 1s. 6d. 





SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS. 
(Royal Route v/é Crinan and Caledonian Canals. ) 


ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 a.m., from Greenock at 9 am., in connection with 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye, Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c. Official 
Guide, 3¢.; Illustrated, 6¢. and 1s. Time Bill with Map and Fares, free 
from the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow. 


Horse ds 


ACID PHOSPHATE. 


| A liquid preparation of the phosphates, recommended by 

| physicians for 

| 

| Dyspepsia, Mental and Physical Exhaustion, 

| Nervousness, Weakened Energy, Indigestion. 
As a Drink in Fevers, Etc. 








It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


“POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Familv Table, and the 
Sick Room 
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must be paid for with the Beer. 





Ss. Wi. STO wx. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned ; but they 


Neither sugar, saccharum, nor any of the many new Brewing Materials are used in § 
the manufacture of the “S. N.” Stout; it is Brewed entirely from the finest Malt and & 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 





It is a “Sound Ntritious” Tonic, 























THE “HALF-GUINEA” ALE BREWERY, LONDON, S.W. 
_ - | SECOND EDITION. 
§ © I os || ’ 
32 < GRIFFIN’S 
F 5 
5 . Pure Concentrated 6 g CHEMICAL HANDICRAFT. 
= ‘ C O C O A 3 KS PRICE 4s. 72. POST FREE. 
o 
< E A CATALOGUE OF CHEMICAL APPARATUS: 
Just Published, Royal 8vo, Price rs. 6d. ILLUSTRATED, CLASSIFIED, DESCRIPTIVp, 
DISEASE: Its Prevention and Cure by Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 


Simple Natural Means. In Special Relation to the Ailment of the 
Emperor Frederick of Germany. By C. G. GODFREY, Author of 
**The Prevention of Cholera by Internal Disinfection.” 
‘Tt is written with considerable force of argument.”— Scotsman. 
‘*We can say with allsincerity that its teaching is quite to our liking.”— 
Hastings Gazette. 
London: H. GREVEL & CO,, 33 King Street, Covent Garden. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 














On the rst of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
Freperick Bonn, F Z.S. RIcHARD SouTu. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. BucHANAN White, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Wooncut ILiustraTions and occasional LITHOGRAPHED and CHROMO- 


LITHOGRAPHED PLATEs. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED, 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 





Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrs. BARctay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


|HOLLOWAYS OINTMENT| 





AN 
INFALLIBLE 
REMEDY 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 














Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET 
LONDON, W.C. 


RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Governmeni 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &t, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL -—"- LEADENHALL STREET, 


Telegrams—“* TONNERRE LONDON.” 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25%. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 











Excellent Copies of the actual, natural Handwriting)». 
of Drawings, Music, even of elaborate Sketches, f 
grammes, Plans (up to Double-Elephant size), Shorthand, # 
Type-Writing are easily, quickly, and cheaply produced by the 5 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and payer. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co La)» 
London Wall, London, and 52 Princess Street, Manchester 
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MESSRS. MACMILLAN AND | OO. al MATHEMATICAL WORKS. 


TRIGONOMETRY. 


Trigonometry for Beginners, as far a: the Solution of | Geometrical Conics. 


Triangles. By Rev. J. B. LOCK, M.A., Senior Fellow, Assistant Tu‘or 
and Lecturer of Caius College, Teacher of Physics in the Un‘versity of 
Cambridge ; formerly Assistant Master at Eton. G'obe 8vo. 2s. 6d. 
Elementary Trigonometry. By the same Author. Fifth 
Edition (in this edition th: chapter on een 7 | has been cavefully re- 


vised). Globe 8vo. 4 6¢. A Key is in the press. 
Mr. E. J. Routu, D.Sc., F.R.S., writes :-—‘ ‘It is an able treatise. It 


takes the difficulties of the subject one at a time, and so leads the young | 


student easily along.” 

Higher Trigonometry. By the same Author. 
tion. Globe 8vo. 4s.62. Both Parts complete in One Volume. 
8vo. 75. 6d. 

An Elementary Treatise on Plane Trigonometry, 
With Examples. By R. D. BEASLEY, M.A. Ninth Edition, Re- 
vised and Enla-ged. Crown 8vo. 3s. 6d. 

A Treatise on Spherical Trigonometry. With Numerous 
Examples. By WII.LIAM J. M’'CLELLAND, Sch.B.A., Principal of 
the Incorporated Society’s School, Santry, Dul blin, and THOMAS 
PRESTON, Sch.B.A. In Two Parts. Crown 8vo. Part I. To the 
End of Solution of Tria: ngles, 4s. 6d. Part IL., 5s. 

The Elements of Plan? and Spherical Trigonometry. 
By J. C. SNIWBALL, M.A. Fourtzenth Elition. Crown 8vo. 
7s. 6d. 

Trigonometry for Beginners. By I. Topuunter, 
M.A., F.R.S., D.Sc., late of St. John’ s College, Cambridge. With 
Numerous Exa nples. New Edition. 18mo. 25.67. KEY. 8s. 674, 

Plane Trizonometry. For Schools and Colleges. By the 
Same. New Edttion. Crowa8vo. 5s. KEY. ros. 6d. 


A Treatise on Spherical Trigonometry. By the Same, 
New Editioa, En'arged. Crown 8vo. 4s. 62. 


Fifth Edi- 
Globe 





HIGHER MATHEMATICS. 
Elementary Treatise on Partial Differential Equa- 


tions. Designed for the Use of Students in the Universities. By Sir G 
B. AIRY, K.C.B., formerly Astronomer-Koyal. With Diagrams 
Second Edition. Crown 8vo 5s. 6d. 


On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the CJOMBINATI IN 
TIONS. By the same Author. Second Edition, 
8vo. 6s. 6d. 


Elementary Applied Mechanics. Being the simpler a-g 
more practical Cases of Stress and Strain wrought out individually from 
first principles by means of Elementary Mathematics. By T. ALEX- 
ANDER, C.E., Professor of Civil Engineering in the Imperial College 
of Engineering, ‘Tokei, Japan. Part 1. Crown 8vo. 45. 6d. 


Elementary Applied Mechanics. By Tuomas Atex- 
ANDER, C.E., Professor of Engineering in the Imperial College of 
Engineering, Tokei, Japan; and ARTHUR WATSON THOMSON, 
C.E. B.Sc., Professor of Engineering at the Royal College, Cirencester. 
Part II, TRANSVERSE STRESS. Crown 8vo. ros. 6d. 


The, Calculus of Finite Differences. By G. 


Revised. Crown 


Booue, 


».L., F.R.S., late Professor of Mathematics in the Queen’s Uni- 
ae Ireland. Third Edition, Revised by J. F. Moutror. Crown 
8vo. 108. 6d. 

A Treatise on the Calculus of Variations. Arranged 


with the purpose of Introducing, as well as Illustrating, its P rinciples to 
the Reader by means of Problems, and Designed to present in all 
Important Particulars a Complete View of the Present State of the 
Science. By LEWIS BUFFEIT CARLL, A.M. Demy 8vo. 21s. 

An Elementary Treatise on the Planetary Theory, 
By C. H. H. CHEYNE, M.A., F.R.A.S. With a Collection of 
Problems. ‘Third Edition. Edited by Rev. A. FRKEMAN, M.A., 
F.R.A.S. Crown 8vo. 75. 6d. 

A Collection of Elementary Test-Questions in Pure 
AND MIXED MATHEMATICS; with Answers and Appendices on 
Synthetic Division, Fc o1 the Solution of ‘Numerical Equations by 
Horner’s Method. y JAMES R. CHRISTIE, F.R.S., Royal Mili- 
tary Academy, Woolwich Crown 8vo. 8s. 6d, 

Mechanical Theory of Heat. By R. Craustus. 
lated by WALTER Browne, M.A, 
Cambridge. se 8vo. 10s. 6d. 

The Elements of Dynamic. An Introduction to the Study 
-§ Motion and Rest in Solid and Fluid Bodies. By W. K. CLIFFORD, 


Trans- 


F.R.S., late Professor of Applied Mathematics and Mechanics at | 


University College, London. Part I. Kinematic. Crown 8vo. Books 


I.-III. 7s. 6d. ; Book IV. and Appendix, 6s. 


HIGHER MATHEMATICS (ccntinued). 


An Elementary Treatise. Drawn up 
in accordance with the Syllabus issued by the Society for the Improve- 
ment of Geometrical Teaching. By A. COCKSHOTT, M.A., formerly 
le!low and Assistant Tutor of Tr College, Cambridge, and Assistant 
Master at Eton; and Rev. F. B- WALTERS, M.A, Fellow of Queen’s 
College, Cambridge, and Principal of K'ng William’ s College, Isle of 
Man. With Diagrams. Crown 8vo. L/n the fress. 


Applied Mechanics: an Elementary General Introduction to 
the Theory of S ructuresand Machines’. By JAMES H.COT ERILLU, 
F.R.S., Associate Member of the Council of the Institution of Naval 
| Engine: srs, Professor of Applied Mechanics in the Royal Nava! College 
Greenw'ch. Medium 8vo. 18s 
R. E. Day, 


| Electric Light Arithmetic. By M.A., 


Evening Lecturer in Experimental Physics at King’s College, London. 


Pott 8vo. as. 
Geo jnetrical Treatise on Conic Sections. By W. H. 
St. John’s Co'lege, Cambridge. Nz:w Edition, En- 


\ een 1 8vo. 55. 


Exercises in Analytical Geometry. Compiled and Ar- 

ranged by J. M. DYER, M.A., Senior Mathematical Master in the 

lassical Department of Cheltenham College. With Illustrations 
Crown 8vo. 45. 6d. 


Constructive Geometry of Plane Curves. By T. H. 
EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper's Hill. 
With Numerous Examples. Crown 8vo. 125. 


Note-book on Practical Solid or Descriptive Geometry. 
Containing Problems with help for So'utions. By J. H. EDGAR, M.A., 
Lecturer on Mechanical Drawing at the Royal School of Mines, ’and G. 
S. PRITCHARD. Fourth Edition, Revised by ARTHUR ‘Mezze. 
Glove 8vo. 4s. 6d. 


The Differential Calculus. 
Numerous Examples An Elemeatary Treatise by J ISEPH ED- 
WARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge. 
Crown 8vo. tos. 6d. 

An Elementary Treatise on Trilinear Co-ordinates, 
the Method of Reciprocal Polars, and the Theory of Projectors. By the 
Rev. N. M. FERRERS, M.A., Master of Gonville and Caius College, 
Cambridge. New Edition, Revised. Crown 8vo. 6s. 6d. 


me 


With Applications ant 





of OBSERVA.- | 


late Fellow of Trinity College, | 


An Elementary Treatise on Spherical Harmonics, and 
SUBJECTS CONNECIrED WITH THEM. By the same Author. 
Crown 8vo. 75. 6d. 

A Treatise onj Differential Equations. By ANnpRew 
RUSSELL FORSYTH, M.A, F.R.S., Fellow and Assistant Tutor of 
Trinity College, Cambridge. 8vo. 145. 

Au Elementary Treatise on Curve Tracing. By 
PERCIVAL FROST, M.A., D.Sc., formerly Fellow of St. John’s 
College, Cambridge ; Mathematical Lecturer at King’s College. 8vo. 
125. 

Solid Geometry. By the same Author. Third Edition. Demy 
8vo. 16s. HINTS FOR THE SOLUTION. 8&vo. 8s. 6d. 

A Treatise on Elementary Statics. By Joun Greaves, 
M.A., Fellow and Mathematical Lecturer of Christ's College, Cambridge. 
Crown 8vo. 6s. 6d. 


Statics for Beginners. By the same Author. 
[Jmmediately. 


Differential and Integral Calculus, With Applications. 
By A. G. GREENHILL, M.A., Professor of Mathematics to the Senior 
Class of Artillery Officers, Wi oolwich, and Examiner in Mathematics to 
the University of London. Crown 8vo. 7s. 6d. 


An Elementary Treatise on the Differential and 
INTEGRAL CALCULUS, for the Use of Col'eges and Schools. By 
G. W. HEMMING, M.A., Fellow of St. John’s College, Cambridge. 
Second Edition, with Corrections and Additions. 8vo le 


The Mathematical Theory of Perfectly Elastic Solids, 
| with a short account of Viscous Fluids. An Elenentary Treatise. By 
| WILLIAM JOHN IBBETSON, M.A., Fellow of the Roya! Astro- 
| nomical Society, and of the Cambridge Ph ilosophical Society, Member 
| 





of the London Mathemitical Society, late Senior Scholar of Cia-e 
College, Camb-idge. 8v». ts. 

A Treatise on the Theory of Friction. 
JELLETT, B.D., Provost of Trinity College, Dublin ; President of the 
Royal Irish Academy. 8vo. 8s. 6d. 

Integral Calculus, an Elementary Treatise on the ; Founded 
on the Method of Rates or Fluxiois. By WILLIAM WOOLSEY 

Professor of Mathematics at the U.S. Naval Academy, 

Demy 8vo. 9s. 


By Joun H. 


| 
| 
| JOHNSON, 
j Annopolis, Maryland. 
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MARION’S AMATEUR PHOTOGRAPHY. 


New and Enlarged CATALOGUE Post Free on Application. 
COMPLETE SETS \Marion’s Britannia Dry Plates, 


| MADE AT THEIR FACSOLY, SOUTHGATE, 


FOR TAKING NEGATIVES, | Best and Cheapest Plate Made. 


Se | plate }-plate 5 by 4 7} by 5 84 by 6} roby8 r2byro 
r . Containing 2s. 3d. 18.7d. 38.5a. 48.3a. 75. 3d, = 
EVERYTHING REQUISITE, WITH CLEAR) EXTRA RAPID ditto: 








INSTRUCTIONS HOW TO WOR 1s. 3d. 38. od, 25. od. 48. 6d. 55. 6d. gs. 6d. 138. 
‘The NONPAREIL SET for Young Sighs. ¥? 10 Per Dozen. 
Th STUDENL’S SET, of Plat I 0 
The OXFORD SET. sige of Plate of by. 2 '¢ Marion’s_Ferro-Prussiate (Blue 
‘The UNIVERSITY ‘SET, size of Plate, 84 by Printing) Paper. 


10 o 


me COMPACT ‘SET, for Ladies, size of For Copying Drawings, Plans, &c., &c. 
Plate, 44 by 3 5 Suitable for Engineers, Architects, Builders, &¢. 


The SOHERIShy” f17 h20 a8 £34 Marion's “J” Series of Photo Sets, 


SEIS for Plates/64 by 43 84 by6} roby8 12by10 Each c : double back, 
| Each comprising a Camera, with one double bac 
Lessons free to Purchasers. jand Lens, and a strong Tripod Stand. The first 


ENLARGING APPARATUS, complete =n ‘three have, in addition, a Drop shutter. These Sets 





Lenses, for 4-plate, £4 4s.; }-plate, £9 18s. are cf excellent value. 
“MARION'S PRACTICAL ‘GUIDE TO PHO- 144~ UNITED.—No loose parts; fold into small 
TOGRAPHY,” 2s. 9d. post free. compass ; well made, with all the latest Improve- 

“THE ART OF RETOUCHING NEGATIVES) ments; good Rectilinear Lens, Drop Shutter, for N 
AND COLOURING PHOTOGRAPHS,” 2s. 3d.|_ Plates ‘64 by 43, 47 7s. NC 
post free. THE UNIQUE. fh ial Camera, Screw Ad- ss 

New “WORK ON PHOTOGRAPHIC PRINT-| justment, Double Swing, Double Sliding Front, ae 

ING,” by W. K. Burton, 4s. 4d. post free. | § g i yn Lens, Drop Shutter, for Plates Reg 
THE USE FUL.—Strong Camera, with Rack and ' 
MIDDLEMISS PATENT CAMERA, | Pinion Adjustment, View Lens, and Shutter, for J. L 
Plates 6} by 4}. 44 45. 


WITH THREE DOUBLE BACKS, |"sizsic ters sc, Se fr Pats oh by ha ™ 


IVERSAL. a Camera, &c., &c., 











The most Improved Form of Camera for Plates. i? 4 eee 5 by 4, £2 2 5 

- mri 64 by 4} 8} by 64 10 by 8 12 by 10 |T HE UNEQUAL LED D._-Well- _ Cheap Camera, 6% 
MARION 2G = : £8 49 tos. Airss. £14108. | &c., &c., for Plates 4} by 3}, 41 15. 78 

Collections of Photographs and Prints put into Order, Mounted, Fitted, and Bound into Albums, Portfolioed, or Framed. Z < 
MARION’S PHOTO. SUPPLY WAREHOUSE a1 
= $a 
22 & 23 SOHO SQUARE, LONDON. 236 
et ss 
a - — S on! 
OP, . 

Zo 

ze 

” 


‘poses, such as driving 
ted, 


cutting, &c. 


L 
MANCHESTER. 





’ 


amateur’s workshop, laundry machinery, chaff- 





“OTTO” 





2'7,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 
5-MAN “OTTO” AND PUMP, 
Suitable for Country Mansions. 
CROSSLEY BROS., 
imi 


Pump can be disconnected at pleasure, and 


Engine used for other pur 


CROSSLEY’S | 


(518 


CROSSLEY'S 





NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


es THI 











Reproductive Organs of Orchis, Section through Pistil, Sat Pollen- Section of Barbadoes Rock, showing Polycistina ... 1 6 Edited 
tube, and Ovary. Quite New ... ons ine os eos oe I 6 Section through Head of Foetal Rat. Very Perfect 20 wdited, 

Budding Stem of Citron t o  Actinomycosis in Section of Tongue of Cow 20 F.R 

Section ‘throug h entire Bud of L ily, “showin ng is Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one Slide aon os, 2 a of 0 
grains, Petals, &c , in situ ooo “ + 2 0 | Very fine Opaque Groups of Diatoms ... 25., 38.5 45., ‘and bay - ‘ Pro 

Fertile Branch of Chara, showing Antheridia and. Archegonia «+ I © | Type Slide of about seventy Diatoms from Onmare, N.Z. oo I wo 

Anatomy of Leaf, nine Pieces on one Slide 2 6 Horizontal Section through entire Young :9 

Antheridia and Archegonia of Moss, mounted. ‘separately on one Five Typical Examples of Blood—from * Bird, Fish, Snake, and ‘ 

Slide . ie 20 Frog—on one Slide a | : The C 
Fungoid Blight of Grape Vine, >, Oidium Tuckeri 1 6 Transverse Section through entire Tooth of Horse. Vv ery Fine pe graphic 
Unicellular Plant. Protococcus viridis ee ooo eee oss oo £ 0 Spinning Organs of Silkworm - eee 3 7 
Yeast Plant, Torula Cerevisie o oe I O Licmophora flabellata. Very Good oo . re 

he 
CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. AC 
Either of the above sent Post Free on application to erm: 
W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. THE 


OPTICIA NS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


Priuted by RicHAgD Cray AND Sons, Limirepb, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 


MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York. —Tuurspay, May 17, 1388. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’”,—WoORDSWORTH, 


No. 969, VOL. 38.] 








THURSDAY, 





Registered as a Newspaper at the General Post Office.) 


[PRICE 15 CENTS. 





MAY 24, 


1838. 








{All Rights are Reserved. 











J. LANCASTER & SON, OPTICIANS, 
The Largest eusiate a a ee. Orn 35,000 SOLD. 







THOUSAND. 
“ How to be a Successful Amateur 
pp., 6 Stamps. 


7 
“SSdAVLS YNO0A 


‘andoTVjVQ pozVrysnyT] Moy 


Photographer.” 
By W. J. Lancaster, F.C.S., &c. 


I'WENTIETH 


The 1888 Le MERVEILLEUX (PATENT). 








CAMERA, LENS, AND STAND. } Pl. $Pl. | 4} Pi. 
The 1888 LE MERVEILLEUX (Patent) £1 1 0|£2 2 0/£3 3 © 
The 1888 LE MERITOIRE (Patent) rm 6 330 410 0 
Uhe 1888 INSTANTOGRAPH (Patent)| 2 2 0] 4 4 0| 6 6 o 
The INTERNATIONAL (Patent) | 210 0! 5 0 o| 710 © 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, and litho- 
graphic plates, both coloured and uncoloured, from’ micr »scopic or other 
Specimens ; also by means of photography to make reproductions in photo- 
aravure, type blocks, photolithography, and various other processes. 

A ¢ Company are appointed Agents for the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 


Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


|'BROWNING’S BINOCULARS. 





= Netlist Sa 
2 == 


——— 
THE “ECONOMICAL” FIELD-GLASS. 


This Binocular has achromatic object-glasses 1} inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 
solid leather sling case, price £1 5s. ; sent free. 


Lilustrat.d Catalogue of Binoculars post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
DR. D. V. MONCKHOVEN’S 


DRY PLATES. 





TRADE MARK. REGISTERED. 





S JLE AGENTS— 


NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS 
TO THE QUEEN, 


HOLBORN VIADUCT, LONDON, E.C. 


Telegraphic Address—“* NeGrett1 Lonvon.” TELEPHONE No. 6583. 





ST. TIBB’S ROW, CAMBRIDGE. 


N.B.—A Sample of these Plates for trial may be had on application. 
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ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVE RSARY MEETING fr the Election of President and 
Sout e held (by permission of the Chancellor and Senate) in the 
ersity of London, Burlington Gardens, on MONDAY, 





Hey, R.E.. C.S.1.. President, in the chair. 
During the Meeting the ROYAL MEDALS for the encouragement of 
GEOGRAPHICAL SCIENCE and DISCOVERY ae geaenee. 


VICTORIA UNIVERSITY. 


An Entrance Examination in Arts (introductory to the Faculty of Medi 
ci o—- held in ()wens Col che ster, University Col 
pool, and Yorkshire College, Leeds, on MONDAY, June 18, ¢ 
Days. 

A Preliminary Examination (introductery to the Faculties of Arts, 
in Owens College, Manchester, University 








Science, and I aw) will be held 
College, Liverpoo!, and Yorkshire College. Leeds, on ITHURSDAY, June 
~ and fol lowing Days 

>(in writing) of intenti yn to be pres*nt should be sent in on or bef. 


re 
rit RSDAY, May 31, to the University R&GIsTRAR, from whom conditions | 
of Entrance and farther Parti ilars as to these and other Examinations can 
he } ; 


taine 





A. T. BENTLEY, M.A., | 


Manchester Regisirar. 


OPEN SCHOLARSHIPS in NATURAL | | 
SCIENCE, of the valu >5 Guineas and £60 are awarded Annually | 
inOCTOBER at SI. 1 HOMAs’S HOSP i AL ME DiICALSC HOOL. | 
Albert Embankment, S.E. For Particulars apply to the MEDICAL | 
SECRETARY. 

W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 

} 

| 


UNIVERSITY COLLEGE, LONDON. 


The PROFESSORSHIP « of BOTANY will be Vacant at the end of the 
the Chair will be Endowed out of the Quain Funds. | 
be received up to MAY | 


j. M. HORSBURGH, M.A, Secretary. | 


Summer Session 
Applications will 


DIAGRAMS FOR LECTURES, DRAW-} 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND | 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. | 
PARKER & COWARD, Broadway Chambers, Westminster. 

INDIAN PREHISTORIC ANTIQUITIES. 


—Very interesting Agate, Jasper, and other Stone Implements of Minute 
Size, trom named lox sities in India. Thirty-six for One Guinea.—Apply 
to S., 46 Eyot Gardens, St. Peter’s Square, Hammersmith, W: 


4 


MINERAL Celtastion he SALE in Two | 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
mostly Minerals), contained in Two 


| 


of Minerals and Fossils 
extremely well-made Cabinets, each Cabinet consisting of 27 | 
drawers (19 x 174 x 3}). 
The collection was made by an Irish Gentleman MANY YEARS | 
AGO, and contains examples from a number of Irish and other | 

localities not now to be obtained. 
On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Opposite Norfolk Strex t. [Established 1840. 


Established 1840.] 





- JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREE7 , FITZROY SQUARE, LONDON, 





} a fluid ink, used withordinary pen and pay er. 


| CHALK, Hunstanton ; 


| ditt» er 


| for St udents and and Collecto ors rs always 01 on hand. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


Who last week sent te his subscribers Cercaria (Larval Fluke), Irach‘oy 
] Loph opus cry stallinus, Melicerta ringens, Stephanoceros, Arguly 
us, Cordylophora lacustris, Trout Ova, Volvox gl: bator; also Ameha 
ay Vortic ella, Crayfish, and other Specimens for (Huxley and Martin's 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 





Specimen Tube, “One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s each. 


Excellent Copies of the actual, natural Handwriting, als 
of Drawings, Music, even of elaborate Sketches, Pro. 
erammes, Plans (up to Double-Elephant size), mee arb y and 
Type-Writing are easily, quickly, and cheaply produced by the 


UTOCOPYIST 


Auto-Circulars resemble 
vritten letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


_l yndon Wall, and s2 Princess Street, Manchester. 


MOORE BROTH EKS, 


Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOI!, 


Agents to the Science and Art Department. 


L. sondon, 





Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
Injected and «ther Dissections, &c., &c. 
Prices quoted _ any Series of Preparations illustrating any of the well- 


known text-bo 


aecaidiiii Medals and Five Diplomas 


F, iL BUTLER, M.A.Oxon., A.R.S.Mines, te, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
and various BLOWPIPE APPARATUS, also HAMMER-STRAPS an 
Geologists’ COLLECTING-BAGS; new Rock Sections, including Hane 
two BasaLts from Rhu-na-gael, Mull ; and Sye! :T8, 
Sutherland ; large single Polygonal Columns of the altered Clay of Millers- 
dale, I Jerby shire ; Basalt from Clee Hill and Row ley, Rhyolite aud Spherulitic 
Lea Rock”) from Overley Hull, Binary Granite from Ercal Hill 
and Volcanic Ash and Agglomers ate from : awrence Hill and Charlton Hill 
Shropshire ; fine Crystals of Calcite, 4-5 inches in length and 1}-2 inches in D 
diameter ; and brilliant blue Barytes. Microscopic Glass Slips and Cover 
glasses of the best English make, Entomological Apparatus, and Cabinets 














RICHARD ANDERSON & CO, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 


Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 


SPEAKING-TUBES, &¢s - 
CHURCH-SPIRES AND CHIMNEY ~SHA 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL —- LEADENHALL STREE, 


i, beUe 
rr” 


Teiegrams—"‘ TONNERRE LONDO! N. 
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LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


; i opic Slides, Book Illustrations, Diagrams, Pen and Ink 
eset Sketches, &c., &c. 


The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp.» Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





TAWAY® PIl1< eRe 
HOLLOWAY S PILLS |BRise 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 











THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts. : 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


~ Onthe rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 








OUTLINES OF PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


BY 

J. NORMAN LOCKYER, F.R.S., 

Correspondant of the Institute of France, Foreign Member of the Academy 
of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 
Normal School of Science, and Examiner in Physiography for the Science 

; and Art Department. 

_ The Schoolmaster says :—‘‘ Mr. J. Norman Lockyer is the author of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of their lives to original investigations in a particular field of knowledge are 
often the most successful in popularizing the facts of their science, and in 
preparing such simple accounts of them as can be understood, and will be 
ound interesting by school boys and girls. . . . The book is to be followed by 
others on other parts of the extensive subject of physiography. . . . The first 
tastalment of Mr. Lockyer’s task is so well done that we are sure it will yield 
toall who enter on the study of this part of physiography in the connected 
Way in which itis here laid out an ample and immediate reward.” 


London; MACMILLAN & CO. 


| 





MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 
THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 


London. 





MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK 


On the 1st of every Month, Price Sixpence. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENT )MOLOGY 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
FREDERICK Bonn, F Z.S. RICHARD SouTH. 
Epwarp A, Fitcu, F.L.S. J. JENNER Wer, F.L.S. 
F. BucHANAN WuirteE, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WoopcutT IL_ustraTions and occasional LiIrHoGRAPHED and CHRoMmo- 
LITHOGRAPHED PLarTEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Cove: 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one ofthe best existing papers for Advertising Farms tobe Let and Estates 
for Sale. ® 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 34d. Annual Subscription, payable in advance, 14s. 





Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 

Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. Barrett, J. W. DouGtas, W. W. Fow.er, M.A. 
F.L.S., R. McLacuran, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. 1. to IX. 10s. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

adress. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 





REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
REcorRD, 
The Organ of the Country Brewers. 
‘* The Brewers’ Guardian’’ is published on the evening ot every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 
Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 





Single copies rseach. Registered for transmission abroad. 
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STANDARD 


Pays HALF A MII LION ANNUALLY 
LI rie in Death Claims. 


Its INVESTED FUNDS exceed 64 MIL- 





LIONS. increasing yearly, and the New | 
Business for the last Bonus period exceeded 
the am vunt transacted byany of the Scottish 
Life Offices. 

83 KING WILLIAM STREET. E.C. 


py Published, Rend 8vo, Silene » 1s 6d. 


DISEASE: Its Prevention and Cure by 
Simple Natural Means. In Special Relation to the Ailment of the 
Emperor Frederick of Germany. By C. G. GODF REY, Author of 

I'he Prevention of Cholera by Internal Disinfection.’ 
‘It is written with considerable force of argumen’.”— Scotsman 
™ “Were an say with all sincerity that its teaching is quite to our liking.” — 
Hastings Gazette. 


H. GREVEL & CO, 


London: 33 King Street, Covent Garden. 


One V: 





lume, in al 8vo, 458 Page of Text, with 47 Plates, some Odenied, 
bound in Cloth Extra, Gilt Top, Price £3 3s., Carriage Free. 


BRITISH PETROGRAPHY : 


WITH SPECIAL REFERENCE To THE IGNEOUS 


NATURE 
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Now ea 
LONDON LIBRARY CATALOGUE. 


The Fifth Edition, including an Alphabetical List of Books under the 
Names of the Aut hors, an Index of Subjects, the Contents of Voluminoys 
Sets of Books, and other matter. 2 Vols. Royal 8vo, 1888, Price £1 15 


Members of the Library, 16s. 
ROBT. HARRISON, Sec. 


and Libn, 





WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 EssEx STREET, STRAND. 

Their last published Catalogue is 


No. 88. MAMMALIA, including Cetacea, Sirenia, a Pinnipedia. ORN} 

THOLOGY, including Eggs and Nests. FAUNAS of the Continents 

Europe, Africa, America, Asia, also Faunas of the Arctic Regions 2 
Australasia. ZOOLOGIC AL VOYAGES and Geographical W orks, 

_ PRICE 6d., Pos: TAGE FREE. 


Sh 


Mathematical Instrument Manufacturer to H.M. Government, Council 
India, Science and Art Department, Admiralty, &c. 








Mathematical, Deowns, and Surveying Instruments 


of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 162 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN. LONDON, W.-C 








ROCKS. 
BY 
J. J. HARRIS TEALL, M.A., F.G.S. 
DULAU & CO., 37 Svho Square, London. 
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PERKEN, SON, & RAYMENT © 


Manufacture for the Trade ONLY 


Magic Lanterns, 
Slides, and Accessories. 








* Bottles charged 2/- per doz., 
must be paid for with the Beer. 


the manufacture of the “S. N.” 
Hops ; 





THE “HALF-GUINEA” ALE 








Ss. rer. - aerenurx. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


and allowed at the same rate if returned ; but they 


Neither sugar, saccharum, nor any of the many new Brewing Matrrials are used in 
Stout; it is Brewed entirely from the finest Malt and 
it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and partic ularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. 
and very much recommended by Medical men, 


WALTHAM BROTHERS, 
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Illustrations, and Plates. Medium 8vo, 21s 

Polarization of Light. By the late W. 
SPOTTISWOODE, F.R.S. With many Illustrations. New Edition 
Crown 8vo. 35. 6d. [Nature Series. 

Primer of Physics. By Balfour Stewart, 
F.R.S., late Professor of Natural Philosophy in the Owens College, 
Victoria University, Manchester. With Numerous Illustrations. New 
Edition, with Questions. 18mo. 1s. _ [Science Primers. 

Lessons in Elementary Physics. By the 
same Author. With Numerous Illustrations and Chromolitho of the 
Spectra of the Sun, Stars, and Nebula. New Edition. Fcap,8vo. 4s. 6d. 

. ~ ’ 

Questions on Balfour Stewart’s Elementary 
LESSONS IN PHYSICS. By Prof. THOMAS H. CORE, Owens 
College, Manchester. Fcap. 8vo. 2s. 


MACMILLAN & CO., LONDON. 
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RECENTLY COMPLETED; WITH 1937 “ULL-PAGE COLOURED PLATES. 


SOWERBY’S ENGLISH BOTAN) 


CONTAINING A DESCRIPTION AND LIFE-SIZE COLOURED DRAWING OF EVERY BRITISH PLANT, 
Edited and brought up to the Present Standard of Scientific Knowledge by the late 


J. T. BOSWELL, LL.D., F.L.S., &c. 


THE FIGURES BY 


J. E. SOWERBY, J. W. SALTER, A.L.S, AND N. E. BROWN, 


Third Edition, in 12 Vols., Super-royal 8vo, £24 3s, in Cloth» £26 115. in Half-morocco, and £30 9s. in whole Morocco, 
Also, 89 Parts, 5s. each, except the Index Part, 7s. 6d. 


*,* The Work has for nearly a century been the chief authority on English Botany, and in its present form may fairly be taken 
as the most complete representative of the present state of knowledge of British Plants. 


CONTENTS: 














Vol. 1—Ranunculacez, Berberidacex, Nymphzacexz, Papaveracez, and Vol. VII.—Labiatz, Boraginacez, Lentibulariacez, Primulacez, Plumb. 
Cruciferz, Cloth, £1 18s.; Half-morocco, £2 2s. ; Morocco, £2 8s. 6d. ginacez, Plantaginaceez, Paronychiacex, and Amarantacez. Cloth, 

Vol. I1.—Resedacez, Cistacez, Violacez, Droseracez, Polygalacezx, &r 18s. ; Half-morocco, £2 2s. ; Morocco, £2 8s. 6d. 
Frankeniacezx, Carophyllacez, Portulacacez, Tamariscacez, Elatinacez, | Vol. VIII.—Chenopodiacez, Polygonacee. Eleagnacex, Thymelacez 
Hypericacez. Malvacee, Tiliacez, Linacew, Geraniacezx, Ilicinex, | Santalacez, Aristolochiacez, Empetracez, Euphorbiacex, Callitricha- 
cez, Ceratophyllacez, Urticacez, Amentiferx, and Coniferz. Cloth 


Celastracez, Rhamnacezx, Sapindacex. Cloth, £1 18s. ; Half-m rocco, 
£2 2s.; Morocco, £2 8s. 6d. 42 13s.; Half-morocco, £2 17s.; Morocco, £3 3s. 6d. 


Vol. I1I.—Leguminifere and Rosacex. Cloth, £2 3s.; Half-morocco, Vol. IX.—Typhacex, Aracez, Lemnacex, Naiadacez, Alismacex, Hydr 
£2 7s. ; Morocco, £2 135. 6:2. charidacez, Orchidacezx, Iridacez, Amaryllidacez, Dioscoreacez, and 
Vol. 1V.—Lythracez, Onagracex, Cucurbitacex, Grossulariacex, Crassu- Liliacew. Cloth, £r 18s. ; Half-morocco, £2 2s.; Morocco, £2 8s. 6¢, 


lacez, Saxifragaceaz, Umbellifere, Araliacex. Cornacez, Loranthacez, | Vol. X.—Juncacezx and Cyperacez. Cloth, £1 18s. ; Half-morocco, £2 2 

Caprifoliacez, Rubiacez, Valerianacex, and Dipsacez. Cloth, £2 8s. ; Morocco, £2 8s. 6d. 

Half-morocco, £2 12s. : Morocco, £2 18s. 6d. Vol. XI.—Graminacez. Cloth, £1 13s. ; Half-morocco, £1 17s. ; Moroce 
Vol. V.—Compositz. Cloth, £2 3s.; Half-morocco, £2 7s.; Morocco, 42 35. 6d. 

£2 135. 6d. 4 U Vol. XII.—Marsiliacez, Iscetacew, Selaginellaceez, Lycopodiacez, Ophio- 
Vol. VI.—Campanulaceez, Ericacez, Jasminacex, Apocynacezx, Gentiana- glossacez. Filices, Equisetacez, and Characez; and an Index to the 

cex, Polemoniacez, ‘Convoivulacez, Solanacex, Scrophulariacez, whole Work. Cloth, £1 15s.; Half-morocco, £1 19s.; Mor 

Orobanchacez. and Verbenacex. Cloth, 4: 18s.; Half-morocco, £2 58. 


£2 2s.; Morocco, £2 8s. 6d. 


London: GEORGE BELL & SONS, York Street, Covent Garden. 








NEW EDITION OF PROFESSOR MARSHALL’S PRACTICAL ZOOLOGY. 


Just published, Second Edition, Revised, with additional Illustrations, Crown 8vo, ros. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
3y A. MILNES MARSHALL, M.D., D.Sc, M.A., F.RS., 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. Assisted by 
C. HERBERT HURST, 


Demonstrator ani Assistant Lecturer in Zoology, Owens College, Manc'ester. 
sy, 4 


London: SMITH, ELDER & CO., 15 Waterloo Place. 





With Frontispiece and Eight Plates. 8vo. 7s. 6d. 


PALAOLITHIC MAN IN NORTH-WEST MIDDLESEX; 


The Evidence of his Existence and the Physical Conditions under which he 
Lived in Ealing and its Neighbourhood, Illustrated by the Condition ané 
Culture presented by Certain Existing Savages. 


BY JNO. ALLEN BROWN, F.GS.,_ F.R.G.S. 

The Antiguary says :—‘* As a record of Palzxolithic man in Britain the book is exceedingly valuable ; but as a specimen ol 
good, sound local work, it surpasses, we think, many efforts of the present day, and we should like to see it madea model for 
similar work elsewhere. All Middlesex antiquaries will certainly welcome it.” 

The Atheneum says :—‘‘ Mr. Allen Brown’s book is to be commended as representing the work of a local observer who bas 
industriously searched every new geological exposure in his own locality, and whose diligence has been rewarded by some interesting 
liscoveries.” shuti 

The Spectator says :—‘‘ It is evidently the work of a careful explorer and diligent student, and as such is a valuable contribution 
to archzeology.”” Mr 





The Academy says:—‘‘It will thus be seen that the author’s researches supplement those of General Pitt-Rivers, 
Worthington Smith, and other workers in the northern part of the Thames Valley, and that his book forms an acceptable addition 
to the literature of prehistoric archeology.” 

MACMILLAN & CO., LONDON. e 
‘ a ks eg plished by 


Printed by RicHagp Cray anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Pu 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, May 24, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 

















No. 970, VOL. 38.] THURSDAY, MAY 3h 1888, (PRICE 15 CENTS. 
Registered as a Sanaa at the General Post Office.] sae [All Rights are Reserved. 





“WIGROSGOPIG OBJECTS, | BEOWSINCS — 


ALL GENERAL OBJECTS ARE NOW SOLD AT 
ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS.| sus ‘'rcewomcan™ ines ovass 





This Binocular has achromatic object-glasses 14 inch in diameter, and 
sliding shades to shelter the object-glasses from sun or rain, and is fitted in a 


solid leather sling case, price £1 5s. ; sent free. 
R . A N D J ® B E C K 9 Illustrated Catalogue of Binoculars post free. 











68 CORNHILL, LONDON, E.C. JOHN BROWNING, 63 STRAND, LONDON, W.C. 
THE NEW PATENT THE RACES 








WATKIN, ANEROID BAROMETER, NEGRETTI & ZAMBRA'S 


This wonderful In- 
strument, the invention 
of Major WATKIN, 

.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- ee F = 
rate and sensitive, and 
has been correctly de- | CELEBRATED BINOCULARS. 


scribed as the 








‘‘Aneroid of the TWO AND THREE GUINEAS, 
Future.” AND UPWARDS, IN SLING CASE, COMPLETE. 
1.4. HICKS NEGRETTI & ZAMBRA, 
Scientiric INSTRUMENT MAKERS TO THE QUEEN, 
: 8 9. & 10 : HOLBORN VIADUCT, EC. 
Hatton Garden, 45 CORNHILL, 122 REGENT STREET. 





PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM, 
London, E.C. TELEPHONE No. 6583. Telegraphic Address—‘ NEcRETTH, Lonpon.” 
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NOTICE. LIVING SPECIMENS FOR THE MICROSCOPE 
NATURE THOMAS BOLTON, 83 Cawoen Srarer, Binatnony 





Of JUNE 7, containing the Wh» last week sent to his subscribers Pediastrum Boryanum (with sketch 
| N D E X and description), Brachionus pala, Lophopus crystallinus, Melicerta ringens 
Stephanoceros, Argulus foliaceus, Cordylophora lacustris, Trout Ova, Volyox 
so globator; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens 

for (Huxley and Martin’s) Biological Laboratory work. 


. Weekly announcements“will be made in this place of Organisms T., p, 
is supplying. 


Price One Shilling. ‘ aeP 
g : Specimen Tube, One Shilling, post free. 
OFFICE :—29 BEDFORD STREET, STRAND. Twenty-six Tubes in Course of Six Months for Subscription of £1 1s, 


or Twelve Tubes for 10s. 6d. 


OPEN SCHOLARSHIPS in NATURAL ‘ein tei ie 
SCIENCE, of the value of 125 Guineas and £60 are awarded Annually orttolio o rawings, Eleven Parts, 1s. each. 
inOCTOBERat ST. THOMAS’S HOSPITAL MEDICAL SCHOOL, Excellent C 

a Pas 4 4 : Opies of the actual, natural Handwriting, ;| 
ee S.E. For Particulars apply to the MEDICAL of Drawings, Music, even oy a nc etned as Sketches Pro. 
: W. M. ORD, Dean grammes, Plans (up to Double-Elephant size), Shorthand, ani 

RW. REID, Vice then. Type-Writing are easily, quickly, and cheaply produced by the 


~ NATURAL HISTORY MUSEUM, : 
CROMWELL ROAD, S.W. 


SWINEY LECTURES on GEOLOGY, in connection with the British — F ¥ 
Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 


VoL_uME XXXVIL., will form a DouBLE NUMBER, 

















Museum. E 
Prof. McNAB, M.D., F.L S., wiil deliver a Course of Twelve Lectures | ~7#¢¢en letters. Used atthe House of Lords, &c. 
on * The Fossil Plants of the Palzozoic Epoch,” on Mondays, Wednesdays, > 
and Fridays, beginning JUNE 25, at 4 0’clock. Admission free. AUTOCOPYIST DEPT. (A-E.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 


By order of the Trustees. W. H. FLOWER, Director. 


~ UNIVERSITY COLLEGE, LONDON. MOORE BROTHEKS 


The PROFESSORSHIP of BOTANY will be Vacant at the end of the a 
Session. It is proposed by the Quain Trustees to endow the Chair with Osteologists, &e., &c., 


£300 per Annum, and with £100 a Year for Laboratory and other expenses. 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOI, 


‘The Professor's share of Fees during the last five years has averaged £412 
ayear. The Professor will be expected to devote his whole time to the q 
duties of the Chair. Applications will be received up to JUNE 9 by Agents to the Science and Art Department. 
J. M. HORSBURGH, Secretary. Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Models, 
—— Injected and other Dissections, &e., &c. 
Prices quoted for any Series of Preparations illustrating any of the well- 


A DEMONSTRATOR in BIOLOGY will | , Prices quoted f 


be required for the Yorkshire College, Leeds, in OCTOBER. Stipend, 
4£75.—For particulars, apply to Prof. Mra, Leeds. Awarded Seven Medals and Five Diplomas 














A GENTLEMAN STUDYING, or other- : 
wise engaged, will find most comfortable APARTMENTS, with Beard | 2» Hh. BUTLER, M.A.Oxon., A.R.S.Mines, &¢,, | 


if desired, in the House of a Lady. Close to Italian, Danish, and Irish NATU RAL H ISTORY AG E NCY 
J 


Exhibitions. —Mrs. G., 75 Finborough Road, South Kensington. 
GEOLOGICAL COLLECTIONS. 148 BROMPTON ROAD, LONDON, 8.W. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. Recently added to Stock :—A fresh Series of GEOLOGICAL HAMMERS 
200 ditto, sos. The best value obtainable. —- uincimies — oo 7 MER-STRAPS and 
; “ oe . . ' xeologists’ COL - 3 new Rock Sections, including Ham 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, Chanake, Geenaineieds + sanaiheianaieen edhe ort per y dee 
and other Geological Requisites. Sutherland ; large single Polygonal Columns of the altered Clay of Millers 
dale, Derbyshire ; Basalt from Clee Hill and Rowley, Rhyolite and Spheruiitic 














ditt» (‘Lea Rock”) from Overley Hill, Bi Granite fi Ercal Hil 
yy H O M 4A S D ad R U S S E L L, and Volcanic Ash and Aathemesess hom yrocnen fl Hill and Charlton Hil y 
PRIZE MEDALLIST, HEALTH EXHIBITION, Shropshire ; fine Crystals of Calcite, 4-5 inches in length and 1-2 inchesis P) 
diameter ; and brilliant blue Barytes. Microscopic Glass Slips and Cover T) 
78 NEWGATE STREET, LONDON, i, glasses of the best English make, Entomological Apparatus, and Cabinets 57 
Pes . - for Students and Collectors always on hand. 
MINERAL Collection for SALE in Two ‘ 
SPLENDIDLY made CABINETS. RICHARD ANDERSON & CO, 
, A 
MR. HENSON has for Sale a very large and fine Collection Suecessors to SANDERSON & CO. (Established 1852). Ne 
of Minerals and Fossils (mostly Minerals), contained in Two | Promised by H.M. the QUEEN. Contractors to H.M. Government 
Manufacturers and Erectors of every description of A 


extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 33). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 

On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 
Established 1840.] Opposite Norfolk Street. [Established 1840. 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, aeeietene, and 46 Gresham Street, 
ndon. 






ELECTRIC BELLS, 
SPEAKING-TUBES, 0, 


CHURCH-SPIRES AND CHIMNEY'S: 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield. 
LEADENHALL HOUSE, 101 LEADENHALL STREEI 
LONDON, E.C. 


Telegrams—" TONNERRE LONDON.” 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
NT’S NEW ILLUSTRATED 
DE CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


REDUCED PRICES, sent post 
free on application to E, DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 


SUMMER TOURS IN 
SCcoTlAnNnD. 
GLASGOW AND THE HIGHLANDS. 

(Royal Route vé Crinan and Caledonian Canals.) 


ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 a.m., from Greenock at 9 a.m., in connection with 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye, Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c. Official 
Guide, 3d.; Illustrated, 6¢. and 1s. Time Bill with Map and Fares, free 
vom the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
ketches, &c., &c. 

















The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. ; 


A CATALOGUE OF CHEMIGAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET. FITZROY SQUARE, LONDON. 


DAY’S BRITISH SALMONID. 
Just Published, Imp. 8vo, Cloth, 42s. 


BRITISH and IRISH SALMONIDZ. 


By FRANCIS DAY, F.L.S., F.Z.S., &c. 12 Plates, 9 of which are 
highly Coloured. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London; and 20 South Frederick Street, Edinburgh. 


Churchill’s Technological Hand-books. 


NEW VOLUME NOW READY. 


SOAPS AND CANDLES. 


Edited by JAMES CAMERON, F.I.C., Analyst in the Laboratory, 
Somerset House. 





With Engravings, Price 7s. 


London: J. & A. CHURCHILL, 11 New Burlington Street. 





Just Published, Royal 8vo, Price rs. 6d. 
DISEASE: Its Prevention and Cure by 


Simple Natural Means. In Special Relation to the Ailment of the 
Emperor Frederick of Germany. By C. G. GODFREY, Author of 
‘The Prevention of Cholera by Internal Disinfection.” 


‘It is written with considerable force of argument.”— Scotsman. | 
** We can say with allsincerity that its teaching is quite to our liking.”— 
Hastings Gazette. 


London: H. GREVEL & CO., 33 King Street, Covent Garden. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 


the principal Banks, Public Offices, ae Railway Companies throughout 
Ireland. 





Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


[t writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 





Can be obtained in London, through Messrs. BARCLAY & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newspery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 




















i OFRY’S >: 
#:s§ COCOA :: 
HOLLOWAYS OINTMENT meen 





For BAD LEGS, BAD BREASiS, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 











2 


must be paid for with the Beer. 


Hops ; 





Ss. WwW. STow =z. 

In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2/- per doz., and allowed at the same rate if returned ; but they 
3 Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the “*S. N.” Stout; it is Brewed entirely from the finest Malt and 
S it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. 

and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 


It is a “‘Sound Nutritious” Tonic, 

































XXXVI 


NATURE 





[ May 31, 1888 





EDWARD STANFORD'S PUBLICATIONS. 


New Edition, Revised to 1888. | 
BATHS and WELLS of EUROPE;; with a Sketch of | 
Hydrotherapy and Hints on Climate, Sea-bath ng, and Popular Cures. | 

By JOHN MACPHERSON, M.D. Third Edition, Revised. With | 

a New Map. Post 8vo, Cloth, 6s. 6d 

‘* Dr. Macpherson’s well-known and excellent vol.me.”—A theneum. 


New Edition, Revised to 1838. 
NORWAY.—The HANDY GUIDE to NORWAY. 
By THOMAS B. WILLSON, M.A.. With Maps and Aopendices on 
the Flora and History of Norw. ay, Fishing Notes, and Paotography. | 
Second Edition, Revised and Enlarged. Small Post 8vo, Cloth, 5s. } 
** Thoroughly adapted for its purpose.” —Gdode. 

Just Published. | 

GLOUCESTERSHIRE: Hill, Vale, and Forest. By 
R. N. WORTH. F.G.S., Author of the “ Guides to Devon, Somerset, 

Wilts, and Dorset.”” (New Volume of Stanford’s Tw >-Shilling Series of 
Tourists’ Guides ) Feap. 8vo, Cloth, with Map and Plan of Gloucester | 
Cathedral, 2s. 
STANFORD'S Two-Shilling Series of TOURISTS’ GUIDES | 


includes, in addition to above — 





BE ——— By E. Walford,| KENT. By G. P. Bevan, F. S. S. 
M./ LONDON, THROUGH. 3y the | 
CAMBRIDGE. By A. G. Hill, Rev. W. Loftie, B.A., F.S.A. | 
B.A., F.S LONDO ROUND ABOUT. 
CH AWNEL ISLANDS. ByG. By the Rev. W. J. Loftie, B./ | 
P. Bevan, F.S.S NORFOLK. By Walter Rye. | 
CORNWALL. ‘By W. H. Tre-| SOMERSETSHIRE. By R.N. | 
gellas. Worth, F.G.S. | 
ee 3y the Rev. J. | SUFF. LK. ByDr. J. E. Taylor. | 
C. Co | SURREY. By G. P. Bevan, F.S.S. | 
DEVON (WORTH) By R. N.| SUSSEX. By G. F. Chambers, | 
Worth, F.G. F.R.A.S 
DEVON (souTH). By R. N.| WARWICK. By G. P. Bevan. | 
Worth, F.G.S WILTSHIRE. By R. N. Worth. | 
(The above Guides to North and| WYE (The) AND ITS NEIGH- 
South Devon in 1 Vol., 3s. 6d.) BOURHOOD. ByG. P. Bevan. 


By R. N. Worth, F.G.S. | YORKSHIRE (NORTH AND | 
ENGLISH LAKE DISTRICT.| EAST RIDINGS). By G.P. | 


By H. I. Jenkinson, F.R.G.S. |__ Bevan, F.S 
ESSEX. By E. Walford, M.A. | YORKSHIRE (WEST RID- 
HAMPSHIRE. ByG. P. Bevan. | ING). ByG. P. Bevan, F.S.S. 


} 
| 
| 

Tourists’ Catalogue Free for Penny Stamp. | 

London : 


New Ellition, Just Published. 
ANATOMY.—An ATLAS of ANATOMY ; or, Pictures 


of the Human Body. In 24 Quarto Coloured Plates, comprising 105 
Separate Figures. With Descriptive Letterpress, by Mrs. FENWICK 
MILLER. Third Edition, Fcap. Folio, Cloth, ras. 6d. 


New Edition, Just Published. 
BOTANY.—BOTANY for BEGINNERS. 


Course of Elementary Instruction in Practical Botany for Junior 
Classes and Children. -By the Rev. Prof. G. HENSLOW, M.A., 
F.L S., F.G.S., Examiner in Natural Science for the College’ of Pre: 
ceptors. Fourth and Cheaper Edition, Crown 8vo, with 30 Plates, 
Cloth, 2s. 6d. 


BOTANY.—FLORAL DISSECTIONS, Illustrative of 
Typical Genera of the British Natural Orders. Lithographed by the 
Rev. GEORGE HENSLOW, F.L.S. 8 Plates, containing many 
Hundred Illustrations. Third Edition. Demy 4to, with Descriptive 
Letterpress, Boards, 4s. 


BOTANY.—BOTANICAL TABLES for the USE of 
JUNIOR STUDENTS. Table of Common Terms used in the Cam- 
bridge Local Examinations for Juniors. By ARABELLA B. BUCK. 
LEY. New andi Revised Edition. Folded in Cloth Cover, 1s. 6d. 


GEOLOGY.—OUTLINES of GEOLOGY: an Intro- 
duction to the Science for Junior Students and General Readers. By 
JAMES GEIKIE, LL.D., F.R.S., Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Large Post 8vo, with 400 
Illustrations, Cloth, 12s. 


GEOLOGY.—ROCK HISTO RY: a Concise Note-book 
of Geology, having Special Reference to the English and Welsh Forma- 
tions. By C. L. BARNES, M.A.., Science Master at Bromsgrove School. 
With Coloured Maps of Strata, and Illustrations of Fossils. Crown 8vo. 
Cloth, 6s. 


GEOGRAPHY.—PHYSICAL, HISTORICAL, POLI- 
TICAL, and DESCRIPTIVE GEOGRAPHY. By KEITH JOHN. 


STON, F.R.G.S. ‘Third Edition. Revised by E. G. RAVENSTEIN, 
F.R.G.S. Large Post 8vo, with Illustrations and 2t Maps, Cloth, 12s. 


GEOGRAPHY.—A SCHOOL PHYSICAL and DE- 
SCRIPTIVE GEOGRAPHY. By KEITH J )HNSTON, F.R.G.S 
Fourth Edition. Revised by E G. RAvVENSTEIN, F.R,G.S. With Maps 
and Illustrations. Crown 8vo, Cloth, 6s. 


A Short 


EDWARD STANFORD, 55 Charing Cross, S.W. 





NEW “EDITION OF PROFESSOR MARSHALL’S PRACTICAL ZOOLOGY. 


Just published, Second Edition, Revised, with additional Illustrations, Crown 8vo, ros. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY. 
By A. MILNES MARSHALL, M.D., D.Sc, M.A., F.R.S., 


Professor in the Victoria University ; 


Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. 


Assisted by 


C. HERBERT HURST, 


Demonstrator and 
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99 HATTON GARDEN, 


Assistant Lecturer in Zoology, Owens 


London : SMITH, TH, ELDER & Co., 
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Manufacture for the Trade ONLY 








College, Manchester. 


15 Waterloo Place. 


“OPTIMUS” 
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_ 





Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


LONDON, E.C. 








WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogue is 


| 


No. 88. MAMMALIA, including Cetacea, Sisenia, and Pinnipedia. ORNI- | 


THOLOGY, including Eggs and Nests. ‘AUNAS of the Continents of 
Europe, Africa, America, Asia, also Faunas of the Arctic Regions and 
Australasia. ZOOLOGICAL VOYAGES and Geographical Works. 
Price 6d., PostaGE FREE. 





DIAGRAMS FOR LECTURES, DRAW-.- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 





| 





Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Boowing, and Surveying Instruments 
of Every Description, 

Of the Highest Quality and Finish, at the most Moderate Prices. 


Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mgpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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OFFICE: 29 BEDFORD STREET, STRAND, W.C, 


Diary of Societies, 


LONDON. 


THURSDAY, May 31. 


Roya Society, at 4.30.—On the Effect of Occluded Gases on the Thermo- 
electric Properties of Bodies and on their Resistances; also on the 
Thermo-electric and other Properties of Graphite and Carbon: Dr. J. 
Monckman.—Colour Photometry, Part II., the Measurement of Re- 
flected Colours: Capt. Abney, F.R.S., and Major-General Festing, 
F.R.S.—The Conditions of the Evolution of Gases from Homogeneous 
Liquids: V. H. Veley.—Investigations on the Spectrum of Magnesium, 
No. II. : Prof. Liveing, F.R.S., and Prof. Dewar, F.R.S. 

Society oF TELEGRAPH-ENGINEERS AND ELECTRICIANS, at 8.—On the 
Influence Machine from 1788 to 1888: Prof. Silvanus P. Thompson. 

Royat INSTITUTION, at 3.—The Growth and Sculpture of the Alps: Prof. 
f.G. Bonney, F.R.S. 

FRIDAY, June t. 

Ggotocists’ ASSOCIATION, at 8.—The Natural History of Gypsum: J. G. 
Goodchild. 

Rovat INSTITUTION, at 9.—Earthquakes, and how to Measure them: 


Prof. J. A. Ewing. 
SATURDAY, June 2. 
RovaL INSTITUTION, at 3.—Count Tolstoias Novelist and Thinker: 


Prof. C. E. Turner. 
MONDAY, June 4. 

Society oF CHEMICAL INDUSTRY, at 8.—The Mode of Using Char in 
Sugar Refining: B. E. R. and J. A. R. Newlands.—The Adulteration of 
Olive Oil and Methods of Detection: Thos. T. P. Bruce Warren. 

RovaL INsTITUTION, at 5.—General Monthly Meeting. 

TUESDAY, June 5s. 

ZootocicaL Society, at 8.30.—On Lepidoptera Collected by Major 
Yerbury in Western India in 1886 and 1887: W. Warren.—Report on a 
Collection of Echinoderms made at Tuticorin, Madras: Prof. F. Jeffrey 
Bell.—On the Sternal Gland of a Species of Didelphys: F. E. Beddard. 

Vicrorta INSTITUTE, at 8.—Paper by C. S. Wilkinson. 

Rovat INSTITUTION, at 3.—Conventions and Conventionality in Art: 
Sidney Colvin. 





WEDNESDAY, Jeune 6. 

GeotocicaL Society, at 8.—On the Sudbury Copper Deposit (Canada) : 
J, H. Collins. —Notes on some of the Auriferous Tracts of Mysore Pro- 
vince, Southern India : George Attwood.—On the Durham Salt District : 
E. Wilson.—On the Occurrence of Calcisphzra in the Carboniferous 
Limestone of Gloucestershire : E. Wethered.—Second Note onthe Move- 
ment of Scree Material : Charles Davison. Communicated by Prof. T. G. 


Bonney, F.R.S. 
THURSDAY, Just 7. 

CuemicaL Soctety, at 8.—Ballot for the Election of Fellows.—The 
Chemical Action of some Micro-organisms : G. R. Warrington, F.R.S.— 
The Optical and Chemical Properties of Caoutchouc: J. H. Gladstone, 
F.R.S., and W. Hibbert. 

Rovat InsTITUTION, at 3.—The Growth and Sculpture of the Alps: Prof. 
T. G. Bonney, F.R.S. 

BioLoGIcaL Society, UntversiTy CoLLecE, at 8.—The Pygmy Races of 
Men: Prof. W. H. Flower, F.R.S. 


FRIDAY, June 8. 


Rova ASTRONOMICAL SOCIETY, at 8. 
Revat InstiTUTION, at 9.—Phosphorescence and Ozone: Prof. Dewar, 


SATURDAY, Jvxe 9. 
Pavsica Soctery, at 3.—On the Analogy between Gases and Substances 
in Dilute Solution : Prof. J. H. van ’t Hoff. Communicated by Prof. W. 
R y-—Exhibition of a Lantern: W. Lant Carpenter. ‘ 
CE InstiTUTION, at 3.—Count Tolstoi as Novelist and Thinker: Prof. 
*& immer, 





BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 
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ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS, 





NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in. | 
By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W. 
HALDAN & GEE, B.Sc. Crown 8v vo. 

Vol. L—GENERAL PHYSICAL PROCESSES. 6s. 
Vol. IL—ELECTRICITY AND MAGNETISM. 7s. 6d. 
Vol. I1I.—OPTICS, HEAT, AND SOUND. (Jn the press. 

Practical Physics for Schools and the Junior | 
Students of Colleges. By the-same Authors. | 

| 


Vol. L—ELECTRICITY AND MAGNETISM. 2s. Gd. 


On Light. Being the Burnett Lectures, de- 
livered in Aberdeen in 1883, 1884, 1885. By GEORGE GABRIEL | 
STOKES, M.A., P.R.S., &c., Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge. 
First Course. ON THE Nature oF Licut.—Second Course. On 
Licht as A Means oF InvestiGaTion.—Third Course. ON THE | 
Benerictat Errects or Licut. Crown 8vo. 7s. 6d. 

*.* The Second and Third Courses may be had separately, price 28. 6d. each | 

An Elementary Treatise on Sound. By | 
W. H. STONE, M.D. With Illustrations. 18mo. 3s. 6d. } 

| 


Heat. By P.G. Tait, M.A., Sec. R.S.E., for- 


merly Fellow of St. Peter’ sCalenn, Cambridge, Professor of Natural 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 

Elementary Lessons in Electricity and 
MAGNETISM. By SILVANUS P. THOMPSON, Principal and 
Professor of Physics in the Technical College, Finsbury. With Ilus- 
trations. New Edition, Revised. Twenty-Eighth Thousand. Fcap. 
8vo. 45. 6d. 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosophy i in the University of Glasgow. Second Edition. 
Medium 8vo. 18s. : 

The Motion of Vortex Rings, a Treatise on. 
An Essay to which the Adams Prize was adjudged *. ox in the Uni- 
versity of Cambridge. By J. J. THOMSON, M.A R.S., Fellow of 
Trinity College, and Cavendish ‘onl of Gcckeann Physics, 
Cambridge. With Diagrams. 8vo. 6s. 

Applications of Dynamics to Physics and 
CHEMISTRY. | By the same Author. Crown 8vo. 7s. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUNTER, M.A., F.R.S., D.Sc. Part I. The Properties of 
Solid and Fluid — 18mo. 35, 6d. Part II. Sound, Light, 
and Heat. 18mo. 3s. 

Heat and Electricity, A Collection of Ex- | 
AMPLES ON. By H. H. TURNER, B.A., Fellow of Trinity Col- 
lege, Cambridge. Crown 8vo. _ 2s. 6d. J 4 | 

Light: A Course of Experimental Optics, | 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With nearly 200 Engravings and Colcured Plates. Crown 8vo. 7s. 6d. 


ASTRONOMY. 


Popular Astronomy. With Illustrations by 
Sir G. B. AIRY, K.C.B., formerly Astronomer-Royal. New Edition. 
18mo. | 4s. 6d. | 

Transit of Venus. By G. Forbes, M.A., Pro- | 
fessor of Natural Philosophy in the Andersonian University, Glasgow. 
Illustrated. Crown 8vo. 3s. 6d. (Nature Series. 

A Treatise on Astronomy, for the Use of | 
Colleges and Schools. By HUGH GODFRAY, M.A., Mathematical 
—— at Pembroke College, Cambridge. Fourth Edition.  8vo. 
12s. 6¢ 

An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 
a By the same Author. Second Edition, Revised. Crown 8vo. 

Primer of Astronomy. 
LOCKYER, F.R.S. With Numerous Illustrations. New Edition. 
18mo. 1s. “ [Science Primers. 

Elementary Lessons in Astronomy. By 
the same Author. With Coloured Diagram of the Spectra of the Sun, 
Stars, and Nebula, and Numerous Illustrations. New Edition, Revised. 
Feap. 8vo. 55. 6d. 


The Chemistry of the Sua. 
Author. With Illustrations. 8vo. 14 
Questions on Lockyer’s. ‘Elementary Les- 

SONS IN ASTRONOMY. For the Use of Schools. By JOHN 
FORBES-ROBERTSON. 18mo, Cloth Limp. rs. 6d. 
Popular Astronomy. By S. Newcomb, LL.D., | 


Professor U.S. Naval Observatory. Y ona 112 Sanensione and 5 Maps | 
ofthe Stars. Second Edition, Revised. 8vo. 18s. 


MACMILLAN & 


By J. Norman 


By the same 


CHEMISTRY. 


A Manual of Inorganic Chemistry, By 
HENRY ARMSTRONG, Ph.D., F.R.S., Professor of Chemistry) 
the City and Guilds of London Technical Institute. Crown 8vo, 

[ln preparation, 

The Owens College Course of Practica 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Php, » FCS, 
Assistant Lecturer on Chemistry in the Owens College, Manchester 


With a Preface by Sir HENRY ROSCOE, F.RS., and ¢’ 
SCHORLEMMER, F.R.S._ Feap. Evo. 2s. 6d, 
Elements of Chemical Physics. By Josiah 


P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 


Harvard University. Fourth Edition. Royal 8vo. ars. 

A System of Volumetric Analysis. By Dr, 
EMIL FLEISCHER. Translated, with Notesand Additions, from the 
Second German Edition, by M. M. PATTISON MUIR, F.RSE. 
Illustrated. Crown 8vo. 73. 6d. 

Agricultural Chemical Analysis, a Hani. 
BOOK OF. By PERCY FARADAY FRANKLAND, ph! 
B.Sc., F.C.S. Founded upon Lettfaden fiir die « ne ulture Chemir 
Analyse, von Dr. F. Krocker. Crown 8vo. 75. 6¢ 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOE LHARTLE Y, F.R.S. Globe 8vo. 5 

The Owens College Junior Course of Practica 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S., Chemicd 
Master in the Grammar School, Manchester. With Preface by Sr 
Henry Roscog, F.R.S., and Illustrations NewEdit. 18mo. 23.6 

Questions on Chemistry. A Series of Prob 
lems and Exercises in Inorganic and Organic Chemistry. By th 
same Author. Fecap. 8vo. 35. 

Blowpipe Analysis. By J. Landauer 
Authorized English Edition. By J. TAYLOR a a E. KAY, 
Owens College, Manchester. Extra Fcap. 8vo. 4s. 6d. 

Chemical Arithmetic. With 1200 Problem 
By SYDNEY LUPTON, M.A, F.C.S., F.I.C., formerly Assista 
Master at Harrow. Second Edition, Revised and Abridged. Fcap. &y: 
45- 6d. 

Practical Chemistry for Medical Students 
Specially arranged for the first M.B. Course. By M. M. PATTISO\ 
MUIR, F.R.S.E. Fcap. 8vo. 1s. 6d. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Praelector: 
Chemistry in Gonville and Caius College, "Cambridge ; assisted |) 
DAVID MUIR WILSON. 8vo. 12s.6d. 

Compounds of. Carbon; or, Organic Che. 
mistry, an Introduction to the Study of. By IRA REMSEN, Profess 
of Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d 

An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY). By the same Author. Crown & 


6s. 6d. 
The Elements of Chemistry. A Text-book 
for Beginners. By the Same. Fcap. 8vo. 2s. 6d. 


Primer of Chemistry. By Sir Henry! 
ROSCOE, F.R.S., formerly Professor of Chemistry in the Victor 
University, the Owens College, Manchester. With Numerous Illust 
tions. New Edition. With Questions. 18mo. 1s. 

[Science Primers 

Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous Illustrations 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkali: 
Earths. New Edition. Fcap.8vo. 4s. 6d. 

Inorganic and Organic Chemistry. A Com: 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRI 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. With 
Illustrations. Medium 8vo. 

Vols. I. and II. —INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. Part I—Metal 
18s. Vol. II. PartII.—Metals. 18s. 
Vol. IIIL—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivatives, or Orgati 
Chemistry. With Numerous eae ns. Fcur Parts. Parts 1. 
and IV., 21s. each. Part III., 18s. d 

A Series of Chemical Problems, preparee 
with Special Reference to Sir H. E. Roscoe’s Lessons in Elementary 
Chemistry. By Professor T. E. THORPE, F.R.S. Adapted for 
Preparation of Students for the Government, Science, and Sot S 
Arts Examinations. With a Preface by Sir Henry E. Roscoe, 

New Edition, with Ke 18mo. 2s. 
a By T.E. 


A Treatise on Chemical Physics. 
THORPE, Ph.D., F.R.S., Professor of Chemistry in the Norms 
School of Science, and Prof. A. W. RUCKER. ayes 
Metals and their Chief Industrial “applica 
TIONS. By C, ALDER WRIGHT, D. Sc., &c., Lecturer on — 
in St. Mary’s Hospital Medical School. "Extra Feap. 8vo. 3 


CoO., LONDON. 














By 
nistry ig 
. 


ation, 

tical 
FCS. 
ichester, 
and (. 


siah 
alogy in 


y Dr. 
from the 
RSE 


[and. 
Ph.D 


hemische 


for 

v0. x 
Ctical 
Chemicd 
e by Sr 
2s. Od 
Prob- 
By th 


auer 
KAY, 


lems. 
Assistant 
cap. oy: 


lents 
ITISOS 


. By 
elector: 
sisted by 


Che. 
Professir 
is. 6. 


istry 


-book 
y E. 


Victoria 

Illustre- 
imers. 
ganic 


trations 


Alkaline 


Com: 
HENRY 
S. With 


= Metals. 


Organic 
s 1. IL, 


pared 
»mentary 
d for the 
rciety of 
, PRS. 


T. E. 
Norms! 
8 v0. 
ration. 
plica- 
themist'y 
3s. 60. 





May 31, 1888] 


NATURE 





XXXIX 








MESSRS. MACMILLAN & GO.°S PUBLICATIONS. 





BIOLOGY. 
ON THE COLOUR OF FLOWERS, as Illustrated 


in the British re ra. By GRANT ALLEN. With Illustrations. 
Crown 8vo. 35. 6d. (Nature Series. | 

A TREATISE ON COMPARATIVE EMBRYO- | 
LOGY. By F.M. BALFOUR, M.A., F.R.S., Fellow and Lecturer cf 
Trinity College, Cambridge. With Illustrations. Second Editicn, 
reprinted without a from the First Edition. In 2 vols. 8vo. 
Vol. 1. 18s. Vol. II. 21s. 

A GENERAL TEXT-BOOK OF BOTANY. By 
ISAAC BAYLEY BALFOUR, F.R.S., Professor of Botany in the 
University of Oxford, and H. MARSHALL WARD, Fellow of Christ’s 
College, Cambridge, and Professor of Botany in the Royal Indian 
Engineering College, Cooper’s Hill. 8vo. preparation. 


FIRST LESSONS IN PR: ACTICAL” "BOTANY. 


By G. T. RETTANY, M.A., F.L.S., formerly Lecturer in Botany at 
Guy’s Hospital Medical School. 18mo. 1s. 


A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow. Second Editic n, Revised and 
Enlarged. Crown 8vo, 10s. 6d. Or in Two Parts— 

Part I.—PHANER( 1GAMA—PTERIDOPHYTA. 6s. 
Part 1IL—BRYOPHYTA—THALLOPHYVTA. 4s. 6d. 


MEMORIAL NOTICES OF CHARLES DARWIN, 
F.R.S., &c. By T. H. HUXLEY, F.R.S., G. J. ROMANES, F.R.S., 
ARCHIBALD *GEIKIE, F.R.S., and W. T. THISELTON DYER, 
i R.S. Reprinted from Nature. With a Portrait engraved by C. H. 

EENS. Crown 8vo. 2s. 6d. [Nature Series. 

A MANUAL OF ELEMENTARY PRACT ICAL 

HISTOLOGY. By W. FEARNLEY. With Illustrations. Cr. 8vo. 7s. 6d. 


AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of. the 
British Museum, late Hunterian Professor of Comparative Anatomy 
and Physiology in the ae College of Surgeons of England. With 
numerous Ilustrations. hird Edition. Revised with the assistance 
of Hans Gavow, Ph.D., M.A., Lecturer on the Advanced Morphology 
of Vertebrates, and Strickland Curator i in the University of Cambridge. 
Crown 8vo. tos. 

PRIMER OF ‘PHYSIOLOGY. By MICHAEL 
FOSTER, M.D., Sec.R.S., Professor of Physiology in the University | 
of Cambridge. With Numerous Illustrations. New Edition. 18mo. 1s. 


A TEXT-BOOK OF PHYSIOLOGY. By the same 


Author. With Illustrations. Fourth Edition, Revised. 8vo. 21s. 


THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., Professor of 
Physiology in the University of Cambridge, Fellow of Trinity College, | 
Cambridge, and the late FRANCIS M. BALFOUR, M.A.,LL.D., | 
F.R.S., Fellow of Trinity College, Cambridge, and Professor of Animal 
Morphology in the University. Second Edition, Revised. Kdited by 
Apam Sepcwick, M.A., Fellow and Assistant Lecturer of Trinity | 
College, Cambridge, and Wat TER HeEape, Demonstrator in the | 
Morphological Laboratory of the” University of Cambridge. With | 
Illustrations. Crown 8vo. 10s. 6d. 


A COURSE OF ELEMENTARY PRACTICAL | 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D.,Sec.R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., a of Trinity College, | 
Cambridge. Fifth Edition. Crown 8vo. | 

A TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account | 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., formerly Professor of Physiology in the Victoria Uni- 
versity, the oe Manchester. 2 Vols. 8vo. With Illustra. 
tions. Vol. I. [Vod. LI. in the press. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and ay a ag omg a Glossary 
of Botanical Terms. By Prof. ASAGRAY,LL.D. 8vo. ros. 6d. 

PRIMER OF BOTANY. By Sir J. D. Hooker, 
K.C.S.I., C.B., M.D., F.R.S., D.C.L. With Numerous Sicoteations. 
New Edition. 18mo. 1s [Science Primers. 

THE STUDENT’S FLORA OF THE BRITISH 
ISLANDS. By the same Author. 3rd Edit., Revised. Globe8vo. ros. 6d, 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology, 
Normal School of Science and Royal School of Mines. With a Preface 
by Toomas Henry Huxtey, F.R.S. Royal4to. 14s. 


A COURSE OF PRACTICAL INSTRUCTION IN 
ELEMENTARY BIOLOGY. Leg T. H. HUXLEY, F.R.S., LL.D., 
assisted by H. N. MARTIN, M.A., M.B., D.Sc., F.R.S., Fellow of 
Christ’s College, Cambridge. New Edition, "revised and extended by | 

Howes, Assistant Professor of yas Normal School of Science 

and Royal School of Mines, and D. H. Scott, M.A., Ph.D., Assistant 
rofessor of Botany, Normal _ of Science and Royal School of 
Mines. With a Preface by T. H - Huxrey, F.R.S. Cr. 8vo. ros. 6d. 


MACMILLAN & 





INTRODUCTORY PRIMER OF SCIENCE. By 
THOMAS HENRY HUXLEY, F.R.S. 18mo. be ns 
Science Primers. 
LESSONS IN ELEMENTARY PHYSIOLOGY. 
bh gg tg ony = = Numerous Illustrations. New Edition, 
QUESTIONS ON HUXLEY’S PHYSIOLOGY 
FOR SCHOOLS. By T. ALCOCK, M.D. New Edition. 18mo. 


ts. 6d. 

EUROPEAN BUTTERFLIES, A HAND-BOOK 
OF. By W.F. DE VISMES KANE, M.A., M.R.I.A., Member of 
the Entomological — ey London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. ros. 


A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 


Reprinted from the ‘ Hand-book of European Butterflies.” Crown 
8vo. 15. 


MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital, London. With r2z 
Illustrations. Third Edition, Revised. Crown 8vo. 6s 

THE org een IN ASIATIC CHOLERA. By 
the Same. Crown 8 [/n preparation. 

A TEXT-BOOK ‘OF ZOOLOGY. , Prof. E. Ray 
LAN KESTER, F.R.S. 8vo. [ln preparation. 

DEGENERATION : A CHAPTER IN DARWIN- 
ISM. Bythe same Author. Illustrated. Crown 8vo. 2s. 6d. 

[Nature Series. 

THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By SIR JOHN LUBBOCK, M_P., F.R.S., D.C.L. 
With Numerous Illustrations. New Edition. Crown 8vo. 38. 6d. 

(Nature Series. 

ON BRITISH WILD FLOWERS CONSIDERED 
IN RELATION TO INSECTS. By the same Author. With 
Numerous Illustrations. New Edition. Crown 8vo. 4s. 6d. 

[Nature Series. 

FLOWERS, FRUITS, AND LEAVES, By the 
same Author. With Illustrations. Crown 8vo. 4s. 6d. 

[Nature Series. 

LESSONS IN ELEMENTARY ANATOMY. By 
ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatomy 
at St. Mary’s Hospital. With upwards of 400Illustrations. Feap. 8vo. 


6s. 6d. 
THE COMMON FROG. By the same Author. 
With Numerous Illustrations. Crown 8vo. 3s.6d. [Nature Series. 
THE FERTILIZATION OF FLOWERS. By Pro- 


fessor HERMANN MULLER. Translated and Edited by D’Arcy 

Tuompson, B.A., Professor of Biology in University College, 
Dundee. With a Preface by — Darwin, F.R.S. With 
Numerous Illustrations. Medium 8vo. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Numerous Illustrations, Extra Fcap. 8vo. 

6d. 


6s. 6d. 
LESSONS IN ELEMENTARY BOTANY. By 
—— rr" oo With nearly 200 Illustrations. New Edition. Feap. 
A COURSE OF INSTRUCTION IN ZOOTOMY 
ERTEBRATA). By T. JEFFREY PARKER, B.Sc. London, 
a beg boy lie —~ of Otago, New Zealand. With 
LESSONS IN ELEMENTARY BIOLOGY. By 


the same Author. With Illustrations. [/n the press. 


THE MORPHOLOGY OF THE SKULL. By 
a “a a —" F.R.S., and G. T. BETTANY. Illustrated 
THE SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION. By G. J. ROMANES, M.A., LL.D., F.R.S. 


Zoological Secretary to the Linnean Society. Crown 8vo. 2s. 6d. 
[Nature Series. 


DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH- 
INGTON G. SMITH, F.L.S., M.A.I., Member of the Scientific 
Committee R.H.S. With 143 New nee Drawn and Engraved 
from Nature by the Author. Fcap. 8vo. 


4s. 6 

ELEMENTS OF THE COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg- 
in-Baden, by W. Newton Parker, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and hee With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 


CO., LONDON. 
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NEW, RARE, AND etmongs ped MICROSCOPIC OBJECTS 


Reproductive Organs of Orchis, Section om ugh vias Anther, ieee 


tube, and Ovary. Quite New ... 1 6 
Budding Stem of Citron Io 
Section through entire Bud of ‘Lily, ‘showing Ovary, Anthers, Pollen- 

grains, Petals, &c , in situ 20 
Fertile Branch of Chara, showing Antheridia and Archegonia oo. FO 
Anatomy of Leaf, nine Pieces on one Slide 6 


_——— and ‘Archegonia of Moss, mounted ‘separately ‘on one 
ide ... 


ase 20 
Fungoid Blight of Grape Vine, Oidium Tuckeri eee 1 6 
Unicellular Plant, Protococcus viridis coo ese eco oo 8.0 
Yeast Plant, ‘Vorula Cerevisiz e oe I O 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS, 


Either of the above sent Post Free on application to 


313 HIGH HOLBORN, LONDON, W.¢. 


OPTICIANS TO HER MAJESTY'S GOVERNMENT, 


W. WATSON & SONS, 


CROSSLEY 3) 
OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 


feet 





o 
Section of Barbadoes Rock, showing Polycistina ... eco ee ¥- r 
Section through Head of Feetal Rat. Very Perfect a a 
Actinomycosis in Section of Tongue of Cow ove oe 
Human Fleas, Male and Female, on one Slide —_ 
Very fine Opaque Groups of Diatoms ... 2S., 38.5 45-5 and. St each 
Type Slide of about seventy Diatoms from Oamaru, N.Z. use. 


Horizontal Section through entire Young Fro; 2 

Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 
Frog—on one Slide 

Transverse Section through entire Tooth of Horse. 

Spinning Organs of Silkworm - ose eee on 

Licmophora flabellata. Very Good see r 


ILLUSTRATED CATALOGUE OF MICROSCOPES, 


eee 5 Q 

Very Fine a 
Io 

° 


ESTABLISHED 1837. 








ted, 


NEW COMBINATION 
“ 

O-MAN OTTO” AND PUMP. 
Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
cutting, &c. 

L 
MANCHESTER. 


Engine used for other purposes, such as driving 
amateur’s workshop, laundry machinery, chaff- 


CROSSLEY’S | 
CROSSLEY BROS., 


[sx8 











MALT TYLL MEE? 


NEWTON ACO 
MAKERS 
LONOON. 


{ FOLARISCOPE FOR PROJECTION.% sate near 


of Lantern Polariscope. 

For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI. 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, &e. 


Silver Medal Inventions Exhibition 1889 


NEWTON & CO., 


Manufacturing Opticians to the Ores 2n 
and the Government, Agents by Ap- 
pointment to the Science and Art Dept. 











LO CLL 


MN | Mii wa wT 








FLEET STREET. Lonvon. 





ELECTRICAL, “MICROSCOPICAL, PHOTOGRA- 
PHIC, and other SCIENTIFIC APPARATUS, 
BOTANICAL, ENTOMOLOGICAL, GEOLOGICAL, 
and MEDICAL SPECIMENS, 
SCIENTIFIC INSTRUMENTS, &c., &c., 

All easily BOUGHT, SOLD, or EXCHANGED by Private Persons 


through the medium of 


THE BAZAAR, EXCHANGE, AND MART 
(‘* That useful but seductive journal "—Saturday Review), 
ESTABLISHED 20 YEARS. 

To be had at all Bookstalls and Newsagents, or from the Office. 

Price 2d. 
:—170 STRAND, 


OFFICE LONDON. 





NEW SERIALS. z 

Standard Works, in Monthly Parts, price 7d. each. To be had through 
any Bookseller, or post free from the Publisher :— 

FERNS.—Drvery’s CHOICE BRITISH FERNS; Their Varieties 
and Culture. With Illustrations of about 120 Select Forms. In 5 Parts. : 

COINS.—Tuorsurn’s GUIDE TO COINS OF GREAT BRITAIN 
AND IRELAND, and their Value. With Facsimile Plates in Gol 

FANCY PIGEONS. 


Silver. In 10 Parts. 
With Descriptiagy 
every Known Variety. Coloured Plates. In 18 Parts. 


PIGEONS.—LyE.w’s 
CAGE BIRDS.—Wattace’s BRITISH CAGE BIRDS, and the 
Breeding, Rearing, and Management. Coloured Plates. In 16 Parts 

CANARIES.—Wattace’s CANARY BOOK. With a ny 
Coloured Plates. In 10 Parts. 

PARROTS.—Russ’s SPEAKING PARROTS. With Coloured ; 
Of great interest to all Parrot-keepers. In 8 Parts. 

VIOLIN.—Fieminc’s PRACTICAL VIOLIN SCHOOL. Aninvalu- 
able Tutor for all Home Learners of the Violin. With numerous Exercises. 
In r4 Parts. 

ANGLING.—B ICKERDYKE’ s ALL-ROUND ANGLER. On Coarse 
Fishing, Pike Fishing, Game Fishing, and Sea Fishing. In 8 Parts. 
Monthly Parts, Price 7d. each. 

L. UPCOTT GILL, 170 Strand, W.C. 
















London : 








Printed by Ricnharp Cray anp Sons, LimiTeD, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Publig§ ‘ 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, May 31, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye,” —WORDSWORTH, 








» No.971, VOL. 38.] 


THURSDAY, 


JUNE 7, 1888. [PRICE 30 CENTS. 
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FJ. LANCASTER & SON, OPTICIANS, 


BIRMINGHAM. 
The Largest Makers in the World. OVER 35,000 SOLD. 
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The 1888 LE MERITOIRE (PATENT). 


| } Pl. | 


The 1888 LE MERVEILLEUX (Patent)! £1 1 


7 o|/42 2 0/43 3 0 
| The 1888 LE MERITOIRE (Patent) rir 6/"3 3 0 oes 


The 1888 INSTANTOGRAPH (Patent)| 2 2 0 4 0] 6 6 o 
The INTERNATIONAL (Patent) ot ol ace 4 710 0 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 1. 

Price to Subscribers ars. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 








CAMERA, LENS, AND STAND. 4 Pl. } Pl. 








of Oxford; and in America of Prof. H. P. BOWDITCH 
Prof. H. NEWELL MARTIN. F.R Tage yt Cc H, of Boston ; 
WOOD, of Philadelphia, le an ee 


By MICHAEL FOSTER, M.D., F.R.S. 


r 
papkic sabany are now prepared to make drawings, woodcuts, andlitho- 
specimens alto = coloured and uncoloured, from microscopic or other 
gravure, type bl age on of photography to make reproductions in photo- 
Phe Cone ocks, photolithography, and various ae processes, 
A Catales ny are appointed Agents for the Microscopes of Zeiss. 
gue will be sent on application, of the instruments used in 


Physical i : 7 A : 
fedawed by ances and Physiological investigations which are manu- 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST.-TIBB’S ROW, CAMBRIDGE. 


F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 





BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 
to adjust it to the width of the 
eyes, in Solid Sling Leather 
Case kaa ase! se ew 0a 

Illustrated Catalogue of Binoculars post 
Sree. 





JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


THE RACES. 


NEGRETTI & ZAMBRA'S 











CELEBRATED BINOCULARS. 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


SciENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 


Branches :— 
45 CORNHILL, 122 REGENT STREET. 
PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM, 
TELEPHONE No. 6583. Telegraphic Address—‘ Neeretti, Lonpox.” 
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OPEN SCHOLARSHIPS in NATURAL 
SCIENCE, of the value of 125 Guineas and £60 are awarded Annually 
inOCTOBERat ST. THOMAS’S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S.&. For Particulars apply to the MEpIcaL 
SECRETARY. 

W. M. ORD, Dean. 
R. W. REID, Vice-Dean. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


Tie PROFESSORSHIP of MATHEMATICS will shortly become 
vacant. Applications for the Appointment, which will date from OCTOBER 
1, will be received up to JULY 31. St.pend, £300, with two-thirds of Fees. 
Competent Assistance is provided. Further particulars may be obtained from 
the Secretrary of the Yorkshire College, Leeds. 


INSTITUTE of CHEMISTRY of GREAT 
BRITAIN and IRELAND. 


Examinations in PRACTICAL CHEMISTRY fr the ASSOCIATE- 
SHIP of the INSTITUTE will be held at KING’S COLLEGE, London, 
in JULY, Prof. J. MILLAR THOMSON, F R.S.E., Examiner. Candi- 
dates are required to produce evidence of hav.ng passed through a course of 
Three Years’ ‘Training in Chemistry, Physics, and Mathematics, at one of 
the Colleges app-uved by the Council, 

According to the reguiations, every Candidate must also pass an Examina- 
tion in Practical Chemistry, conducted by a Special Examiner appointed by 
the Council, bef re he can be admitted to the Associateship. 

Full particulars may be obtained on application to the Secretary, Mr 
CHAS. Fk. GROVES, F.R.S., at the Offices of the Institute, 9 Adelphi 

















BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 
NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
Noven I er 20, 16 8 

Three Scholarships and two Exhibitions will be offered, th: Scho!arships 
i 1 £20 a Year. 
bjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these Particulars may be obtained by application to A. VERNON 
HARCOURT, Christ Church, Oxford. 






LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM 


Who last week sent to his subscribers Leptodora hyalina, with sketch and 
description. He also sent out Brachionus pala, Lophopus cryst 3 
Melicerta ringens, Stephanoceros, Argulus foliaceus, Cordy] »phora lacustris, 
Trout Ova, Volvox globator; also Ameeba, Hydra, Vorticella, Cray fish, aa 
other Specimens for (Huxley and Martin’s) Biological Laborat ry work 
Weekly announcements will be made in this place of Organisms T. B 
is supplying. ie 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of {x 1s, 
or Twelve Tubes for 10s.6d. 





us, 





Portfolio of Drawings, Eleven Parts, rs.each. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 





The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 1oo Specimens, ass. 
200 ditto, sos. The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 














NATURAL HISTORY MUSEUM, 
CROMWELL ROAD, S.W. 


SWINEY LECTURES on GEOLOGY, in c_nnection with the British 
Museum. 

Prof. McNAB, M.D., F.L S.. wil deliver a Course of Twelve Lectures 
on * The Fossil Plants of the Palaozoic Epoch,” on Mondays, Wednesdays, 
and Fridays, beginning JUNE 25, at 4 o'clock. Admission free. 

By order of the Trustees. W. H. FLOWER, Director. 


MINERALS,.—On Sale: an Extensive Col- 
lection «f MINERALS, comprising 934 Specimens in Splendid Cond‘tion, 
with Cabinet. Also a few good Freestone Fossils.—May be seen on 
Application to Roprrt RicHarRvson, Southowram, near Halifax. 

FOR SALE.—PORTABLE EQUATORIAL 
REFLECTOR, 6-inch Speculum, Revolving Body, Door for Speculum 
C.ver, 3 Eye-pieces, 6-inch R.A. (Differential) Circles, 6-inch Dec. 
Circle in Gun-Metal, Case for ‘Tube complete, and Cover for Head of 
Equatorial. £25. Perfect crder.—Address No. 16a, Ketru & Co., 
Advertising Agents, Edinburgh. 


A DEMONSTRATOR in BIOLOGY will 
be required for the Yorkshire College, Leeds, in OCTOBER. Stipend, 
75.—For particulars, apply to Prot. Miaui, Leeds. 








MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 3}). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 

On View. 

SAMUEL HENSON, 

277 STRAND, LONDON, 


Established 1840.] [Established 1840. 


Opposite Norfolk Stree 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shortbanda, and 
Type-Writing are easily, quickly, and cheaply produced by the 








A GENTLEMAN STUDYING, or other- 
wise engaged, will find most comfortable APARTMENTS, with Board 
if desired. in the House of a Lady. Close to Italian, Danish, and Irish 
Exhibitions.— Mrs. G., 75 Finborough Road, South Kensington. 


F, H. BUTLER, M.A.0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently Received :—A Fine Series of Wealden Plant Remains, including 
various Forms new to Britain; a large accession of Mounted Recent and 
Fossil Foraminifera, Microscopic Sectiots of Overley Hill Spherulitic 
Devitrified Liparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon- 
zonite. 

Now in Stock:—A limited number of Brilliant | 
‘* Butterfly ” Twin Calcites from a new locality, between 
2 and 5 inches across, 








AUTOCOPYIST 


Very fluid ink, used withordinary pen and parer. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., 14.); 


London Wal), London, and 52 Princess Street, Manchester. 


MOORE BROTHERS, 


Osteologists, &c., &c., 
15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 


Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Mcdels, 
Injected and other Dissections, &e., &c. d . — 

Prices quoted for any Series of Preparations illustrating any of the 
known text-books. 


Awarded Seven Medals and Five Diplomas. 
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MUSEUM GODEFFROY, HAMBURG. 


reat and well-known Zoological Collection having been purchased 
DAMON (Weymouth), Directors of Museums and others are 
t from its rich stores specimens not otherwise obtainable, 


BLASCHKA MODELS. 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 


Thisg' 
by Mr. 
invited to selec 








SHELLS. 


Large Collections. Special Lists for Purchasers of Gcnera and Species ; 
also, Geographical Sets. 

ELEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth. ’ 7 

Abridged Catalogue sent of Specimens and Collections in FOSSILS, 

MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in all 

Departments. 


—~SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 











Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


- MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, ean be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 


THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series, Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 

ports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoologyy 

here are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 

















Just Published, in Fcap. 8vo, Limp Cioth, Gilt, Price 5s., with 14 


Illustrations, and Interleaved for Notes. 

THE SHELL-COLLECTOR’S HAND- 
BOOK FOR THE FIELD. By J. W. WILLIAMS, M.A.,, D.Sc. 
Contains full details of every Order, Genus, Species, and Variety of 
British Land and Fresh-water Shells known to the Conchological 
Society up to the date of Publication. 


Detailed Prospectus on Application. 


‘* . . . Cheap, thoroughly good, and attractive hand-book, which can 


hardly fail to be highly appreciated.” —Science Gossip. 

‘* A strictly scientific little treatise; . . . this excellent little manual.”— 
Schoolmaster. 

‘* About the handiest manual we know of on the subject. The compiler 
has been aided by many of the first conchological authorities, while his own 
knowledge is unquestionable. The hand-book is well arranged, and is inter- 
leaved for additional notes.”—Pudblishers’ Circular. 

‘* A valuable contribution to conchological literature.”—Morning Post. 





In Crown 8vo, Cloth Extra, Price 2s, 6d. 


GEOLOGY FOR ALL. By J. LOGAN 
LOBLEY, F.G.S., &c., Professor of Physiography, City of London 
College ; Author of ‘* Mount Vesuvius,” ‘* The Study of Geology,” &c., 
&c. With Complete Tables of the Principal Rock-forming Minerals, 
Geological Strata, and of the Approximate Thicknesses of Strata. 
- « - Will be much more acceptable to general readers than are some 
other popular science publications.. . . It is possible for anyone to get 
a tolerably correct idea of the outlines of geology from a careful perusal of 
this book.” —Buzlder. 
“* . . . Clear and concise 7ésumé of facts. . . . The tone is reverent, the 
matter up to date.. . . Just the book for schools, and young students 
beginning the science for themselves. . . . Readable and entertaining style, 
and has given us great pleasure.” — Wesley Naturalist. 


London: ROPER & DROWLEY, 29 Ludgate Hill, E.C. 


“ 








8vo, Price ars. 


THE SCIENCE OF THOUGHT. 


By F. MAX MULLER. 

The Nation (New Ycrk):—‘‘A work in which two of the dryest and 
hardest of studies, analytic philology and mental philosophy, are made at 
once lucid and attractive, is an acquisition for which all students of these 
mysteries have reason to be grateful.” 

Sir JAMES STEPHEN in the Nineteenth Century :—‘‘ If these works are 
ever accomplished, Mr. Max Miiller will, I think, have a right to say that 
he has taught us more about philosophy than all other living writers put 
together ; and I am not at all sure that the same may not be said of his 
achievements, whether he publishes anything more or not.” 

M. BarTHELEMY St. Hivatrrg, in his Report to the French Institute 
(Séance du 5 Novembre) :—‘‘C’est beaucoup dans des études aussi ardues 
d’apporter pour sa part des idées originales, qui doivent éveiller l’examen, 
au risque de la contradiction, venant d’un écrivain aussi savant et aussi 


20 


autorisé. 
London: LONGMANS, GREEN, & CO. 





NEW EDITION OF MITCHELL’S ‘‘ ASSAYING.” 


Sixth Edition, with 201 Woodcuts, 8vo, Price 31s. 6d. 


A MANUAL OF 
PRACTICAL ASSAYING. 


By JOHN MITCHELL, F.C.S. 
Edited by WILLIAM CROOKES, F.R.S., Pres.C.S. 


*.* The last editicn of Mitchell’s ‘‘Assaying” was published in 188r, 
and, a new edition being required, the opportunity has been taken of re- 
writing some of the descriptions which the progress of research had made 
old or ill-adapted to modern requirements. At the same time much new mat- 
ter has been introduced, and matter which had become obsolete has been 
omitted. The number of woodcuts has been increased from 188 in the last 
edition to 201 in the present edition, whilst the number of pages, notwith- 
standing numerous excisions, has grown from 809 to 826. 


London: LONGMANS, GREEN, & CO. 





MADE WITH BOILING WATER. 
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CRATEFUL—COMFORTING. 


COCOA 
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PERKEN, SON, & RAYMENT “OPTIMUS” 


Manufacture for the Trade ONLY CaTALocur PRE 
“ = 


4 CAMERAS, LENSES, 4 Thermometers, 
Apparatus for Enlarging, i Barometers, 

Magic Lanterns, | ____ Microscopes, & 

Slides, and Accessories. Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 
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The illustration represents the 


WATKIN 
ANEROID BAROMETER, 


SOLE MAKER: 


JAMES J. HICKS, 


Wholesale Manufacturer of 


aranteed by the 
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a 


THE NEW PATENT 








This wonderful Instrument, the invention of Major 


WATKIN, R.A., the Inventor of the famous Range- 





orrectly descrilt 


accurate, 


“‘ THE ANEROID OF THE FUTURE.” 


Finder, is made with three Circles of Figures instead of 
oue, thus giving a much more open scale, combined with 


Aneroid with three concentric circles of scales, ar 


indicator, wh 
through an a 


All kinds of Meteorological Instruments, &c., 
8, 9, &10 Hatton Garden, London, E.C. 


greater length of range. 
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TWO NEW VOLUMES IN THE This Day, Fourth Edition, with 36 Illustrations, Cloth, 3s. 
N EMENT OF ACCUMULATORS 
INTERNATI ONAL SCIENTIFIC SERIES. SS eae ELECTRIC LIGHT INSTALLATIONS. 


Crown 8vo, with 88 Illustrations, 5s. Fourth Edition, Revised and Enlarged. 


ORIGIN of FLORAL STRUCTURES Just Published, Second Edition, with 60 Illustrations, Cloth, 3s. 
THROUGH INSECT ELECTRICAL INSTRUMENT MAKING 


AND FOR AMATEURS: A Practical Hand-book. By S. R. BOTTONE 
: “Supplies a want felt by even the cleverest of young philosophers.’- 
OTHER AGENCIES, Spectator. sated ‘ 
LT . aeanies ™ London: WHITTAKER & CO., Paternoster Square, E.C. 
By the Rev. Prof. GEORGE HENSLOW, Rain eit ae s snes 


Just Ready, tastefully pr.nted, Crown 8vo, handsomely bound, Price 5 
P 








F.L.S., F.G.S. poe Se 
Crown 8vo, with 80 Illustrations, 5s. NATURE’S FAIRYLAND ; 
THE Or, Rambles by Woodland, Meadow, Stream, and Shore 


GEOLOGICAL HISTORY of PLANTS. By H. W. S. WORSLEY-BENISON, 


Fellow of the Linnean Society, Lecturer on Botany at Westminster Hospita 











By Sir J. WILLIAM DAWSON, Tee okey 
C.M.G., LL.D., F.R.S., &c. ‘Seldom have the pages of any book afforded us greater pleasure tha 

Seer eee ‘Nature’s Fairyland,” one intensely interesting to those who love Na 

London: KEGAN PAUL, TRENCH, & CO. With the keen eye of observation characteristic of lovers of Nature, not 


is too trivial to escape the author’s notice. Ina book so full of interesting 
matter it is difficult to decide which parts we prefer. Any interested | 


WILLIAM WESLEY & SON, insects will find useful information, Those who have learnt even in a sma 


i i i degree to appreciate the manifold beauties of Nature will fully appreciate 
Scientific Booksellers and Publishers, the work.” —Warcham and Isle of Purbeck Advertiser. 


28 Essex STREET, STRAND. Lond n: ELLIOT STOCK, 62 Paternoster Row, E.C. 
Their last published Catalogue is 
ac 
No. 88. MAMMALIA, including Cetacea, Sirenia, and Pinnipedia. ORNI- 
THOLOGY, including Eggs and Nests. FAUNAS of the Continents of > S T A N L E Y Mole te 
Europe, Africa, America, Asia, also Faunas of the Arctic Regions and = 
Australasia. ZOOLOGICAL VOYAGES and Geographical Works. 











Price 6d., PostaGk FREE. Mathematical Instrument Manufacturer to H.M. Government, Council 
India, Science and Art Department, Admiralty, &c. 
Just Published, Royal 8vo, Price 1s. 6d. Mathematical, Drawing, and Surveying Instrumest 
of Every Description, 


DISEASE: Its Prevention and Cure by 


Simple Natural Means. In Special Relation to the Ailment of the Of the Highest Quality and Finish, at the most Moderate Prices 


Emperor Frederick of Germany. By C. G. GODFREY, Author of Lllustrated Price List Post Free. 
reer agen oerey- engine eEr W. F. S. obtained the only Medal in the Great Exhibition of s#ésl 
“Tt is written with considerable force of argument.”— Scotsman. Excellence of Construction of Mathematical Instruments, and the #7 
“* We can say with allsincerity that its teaching is quite to our liking.”— | Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe 
Hastings Gazette matical Work. Silver Medal, Architects’ Exhibition, 1886. 





London: H. GREVEL & CO., 33 King Street, Covent Garden. Address :—GREAT TURNSTILE, HOLBORN, LONDON, we. 


Practical Hand-book. By SIR DAVID SALOMONS, Bart, MAR 
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“SUBSCRIPTIONS TO “NATURE,” 


i eres 
Half-yearly » » «2 © es ee ee eo TG 
Quarterly. 2.» ++ see eee eee 7 


To the United States, the Continent, &c. :— 


ADO > 


Vearly . 2 2 ee ew eo ew oo ow 0 30 
Half-yearly . « «© © ee se eo ew oo 0 IS 
Quarterly... 22sec eee sce ee 8 


To India, China, and Japan :— 


eoaAank 


i re oe a eo ee ee 
cs > lethal Matted ts 
Quarterly. .... er 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
& 


AAARK 


s. 
One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Halfa Column. . . . . «1 15 
Halfa.Page, ora Column. ........3 5 
WeOlG FOGG: wc ses es +.B 


Money Orders payableto MA CMILLAN & co. 
OFFICE: 29 BEDFORD STREET, STRAND, W.C. 


Biary of Societies, 


LONDON. 


THURSDAY, Jvxe 7. 

Roya Society, at 4.—Election of Fellows.—Note on some of the Motor 
Functions of certain Cranial Nerves, and of the Three First Cervical Nerves 
in the Monkey (Macacus sinicus): Dr. Beevor and Prof. Horsley, F.R.S. 
—An Additional Contribution to the Placentation of the Lemurs: Sir W. 
Turner, F.R.S.—Note on the Coagulation of the Blood : Dr. Wooldridge. 
Note on the Volumetric Determination of Uric Acid: A. M. Gossage.— 
On the Effects of Increased Arterial Pressure on the Mammalian Heart: 
Prof. J. A. McWilliam. 

CuemicaL Society, at 8.—Ballot fi xr the Election of Fellows.—The 
Chemical Action of some Micro-organisms: G. R. Warrington, F.R.S.— 
The Optical and Chemical Properties of Caoutchouc: J. “HH. Gladstone, 
F.R.S., and W. Hibbert. 

RovaL INSTITUTION, at 3-—The Growth and Sculpture of the Alps: Prof. 
T. G. Bonney, F.R.S. 

BiotocicaL Society, University COLLEGE, at 8.—The Pygmy Races of 
Men: Prof. W. H. Flower, F.R.S. 

FRIDAY, June 8. 
RovaL ASTRONOMICAL SOCIETY, at 8. 
— at 9.—Phosphorescence and Ozone: 


SATURDAY, June 9. 

Pavsicat Society, at 3.—On the Analogy between Gases and Substances 
in Dilute Solution: Prof. J. H. van ’t Hoff. Communicated by Prof. W. 
Ramsay.—Exhibition of a Lantern: W. Lant Carpenter. 

Rovat INSTITUTION, at 3.—Count Tolstoi as Novelist and Thinker: Prof. 


. Turner. 
MONDAY, June tt. 

ARISTOTELIAN SociETY, at 8.—Annual Meeting for Business. 

TUESDAY, June 12. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Remarks on Mr. Flinders Petrie’s 
Collection of Ethnographic Types from the Monuments of Egypt: Rev. 
Henry George Tomkins. 

WEDNESDAY, Jeune 13. 

Rovat Microscopicat: Society, at 8.— Additions to the Knowledge of the 

Carboniferous Foraminifera ; Rev. W. Howchin. 
THURSDAY, June 14. 

MatHemaTicaL Society, at 8.—The Correlation of Two Spaces, each of 
Three Dimensions : Dr. Hirst, F.R.S.—The Determination of the Circular 
Points at Infinity: Rev. Dr. Taylor.—Applications of Elliptic Functions 
to the Theory of Twisted Quartics: Prof. G. B. Mathews. pect Point-, 
Line-, and Plane-Sources of Sound: Lord Rayleigh, Sec.R.S.—Note on 
Rationalization: H. Fortey. 

SATURDAY, June 16. 


Rovat Instirution, at 3.—Count Tolstoi as Novelist and Thinker: 
rof. C. E, Turner. 


HOLLOWAYS PILLS i>=eeeee 


Isa Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 


coon 





Prof. Dewar, 











Its INVESTED FUNDS exceed 64 MIL- 
OFFICE LIONS, increasing yearly, and the New 

83 KING WILLIAM STREET, E.C. 
RICHARD ANDERSON & CO.,, 


Business for the last Bonus period exceeded 
Successors to SANDERSON & CO. (Established 1852). 


the ve transacted byany of the Scottish 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


Pays HALF A MILLION ANNUALLY 
L| Fo in Death Claims. 
Life Office 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c.,, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL — = LEADENHALL STREET 





Telegrams—“‘ TONNERRE LONDON.” 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO,, 





Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 


Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 





physicians for 


Dyspepsia, Mental and Physical Exhaustion 
Nervousness, Weakened Energy, Indigestion 


As a Drink in Fevers, Ete. 


It makes a Delicious Drink. Invigorating and Strengthening, 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
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NEW EDITION OF PROFESSOR MARSHALL’S PRACTICAL ZOOLOGY. 


Just published, Second Edition, Revised, with additional Illustrations,,Crown 8vo, 10s. 6d. 


A JUNIOR COURSE OF PRACTICAL ZOOLOGY, 
By A. MILNES MARSHALL, M.D., D.Sc, M.A. F.R.S., 


Professor in the Victoria University ; Beyer Professor of Zoology in Owens College ; late Fellow of St. John’s College, Cambridge. Assisted by 
C. HERBERT HURST, 
Demonstrator and Assistant Lecturer in Zoology, Owens College, Manchester. 


London: SMITH, ELDER & CO., 15 Waterloo Place. 








Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPGIA, 1885. 
Medium 8vo, Price 21s. 
A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA. 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians; Assistant Physician 
and Lecturer on Materia Medica at St. Bartholomew’ s Hospital ; Examiner in Materia Medica in the University of London, 


in the Victoria University, and in the Royal College of Physicians, London ; Late Examiner in the University of 
Edinburgh. 


ADAPTED TO THE UNITED STATES PHARMACOPGIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 


**Tt is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . . . is 
undoubtedly the best treatise on the subject in the English language.” —British Medical Journal. 
** A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation - - ~ butit 


is essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.” — Medical Times and 


Gazette. 
BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT. 
This Work contains, in addition to the Lettsomian Lectures, a — of other Papers by the Author on similar subjects. 
8vo, 10s. 6d. 


** Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.” —Zdinburgh Medical Journal. 

** We can cordis ally recommend the volume, as one which combines much practical and technical information and sound 
cominon sense.” —London Medical Record. 


MACMILLAN & CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 








MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER, 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN. SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE, JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 

SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 
HERMANN L, F. HELMHOLTZ. JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 


ss. i. STOW’ =X. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for with the Beer. 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in py 
@ the manufacture of the ‘*S. N.” Stout; it is Brewed entirely from the finest Malt and § 
7 Hops; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. It is a ‘“‘Sound N~tritious” Tonic, 
and very much recommended by Medical men, 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, S.W. 
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MESSRS, 


MACMILLAN & CO.S PUBLICATIONS, 





MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA 
PEUTICS, AND MATERIA ME eee By T. LAU DER BRU 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Mate ria Medica at St. Bartholomew’ s Hospital ; Examiner 
in Materia Medica in the University of London, in the Victoria Uni 
versity, and in the Rv yal College of Physicians, London ; late Examiner 
in the Univers ity of Edinburgh. Adapted tothe United "States Pharma- 
copeia, by Francis H WILLIAMS, M.D., Boston, Mass. Third 
Edition. Adapte d tothe N Vew British Pharmacopeeia, 1885. 8vo. 215. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition, Enlarged. 8vo. ros. 6d. 
By D. J. 


A TEXT-BOOK OF PATHOLOGY. } 
University of 


HAMILTON, Professor of Pathological Anatomy, 
Aberdeen. With Illustrations. 8vo. [ln the press. 

MICRO-ORGANISMS AND _ DISEASE. An 
Introduction into the Study of Specific Micro-Organisms. By E. 
KLEIN, M.D., nga 9 With re2zr Illustrations. ‘Third Edition, 
Revised. Crown 8vo 

THE BACTE RI A ‘IN ASIATIC CHOLERA 
By the same Author. Crown 8vo. [Jn preparation. 

TEXT- BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. ‘Translated and Edited for English Students by Donatp 
MacautsterR, M.A., M.D., B.Se., F.R-C.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Phy sician to Addenbrooke’s 
Hospital, and Teac mod of Medicine in the University. With Numerous 


li 


Illustrations. Medium 8vo. 
=” +" pene PATHOLOGICAL ANATOMY. Second Edition. 


Part iL SPE CIAL PATHOLOGICAL ANATOMY. Sections I1.— 
VIII. Second Edition. 12s. 6d. Sections IX.—XII. 12s. 6d. 

LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D., 
L.R.C.P.E. New Edition. Adapted to the Pharmacopceia, 1885. 
18mo. 3s: 6d. 


PHYSICAL GEOGRAPHY AND GEOLOGY. 

THE RUDIMENTS OF PHYSICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS; with a Glossary 
of Technical Terms empl« _ By H. F. B — ORD, F.R.S. New 
Edition, with Illustrations. Globe 8vo. 2s. 

PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogyin the University of Edinburgh, &e. With 
Numerous Illustrations. New Edition. With 7, 18mo. 1s. 

once Printers. 

ELEMENTARY LESSONS IN PHY SICAL GEO- 
GRAPHY. By the same Author. With Numerous Illustrations. 

_New Edition. Feap. 8vo. 4s. 6¢ 
QUESTIONS ON THE SAME. 1s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 


With Numerous Illustrations. New Edition. 18mo. 1s. 
e . [Science Primers. 

CLASS-BOOK OF GEOLOGY. By 
Author. With upwards of 200 New IIlustrations. Crown 8vo. ros. 6d. 

TEXT-BOOK OF GEOLOGY. By the same 
Author. With Numerous Illustrations. Second Edition, Sixth Thou- 
sand, Revisedand Enlarged. 8vo. 28s. 

OUTLINES OF FIELD GEOLOGY. By the 
= With Illustrations. New Edition. Extra Feap. 8vo. 
35. 6d. 

THE SCENERY AND GEOLOGY OF SCOT- 
LAND, viewed in connection with its Physical Geology. 3y the 
same Author. With Numerous Illustrations. Crown 8vo. 12s. 6d. 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With Numer- 
ous Illustrations, and Coloured Plates. Crown 8vo. 6s. 

OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
F.R.S., Corres spondent of the Institute of France, Foreign Member of 
the Acad lemy of the Lyncei of Rome, &c., &c.; Professor of Astro- 
nomical Physics in the Normal School of Scie ence, and Examiner in 
Physiograph hy for the Science and Art Department. With Illustrations. 

rown 8vo. Sewed, 1s. 6d. 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR 
PHILLIPS, F.R.S., V.P.G.S., F.C.S. , M.Inst.C.E., Ancien Kléve de 
V'Ecoledes Mines, Paris ; hahael* ‘A Manual of Metallurgy,”’ ‘‘ The 


Mining and Metallurgy of Gold and Silver,” &c. With Numerous 
Wustrations. 8vo. 255. 














MACMILLAN & 


the same 


ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
Customs of Barbarous and Civilized Races. By Prof. FLOWER, 
F.R.S., F.R.C.S. With Illustrations. Crown 8vo. 2s. 6d. 


[Nature Series. 
ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilization. By E. B. TYLOR, D.C.L., F.R.S. With 


Numerous Illustrations. Crown 8vo. 7s. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Ag weer) al Chemistry in the Normal School of 
Science and Royal School of Mines, South Kensington Museum, 
Founded upon “‘ L eitfad en fiir die Agriculture Chemische Analyse,” 
von Dr. F. Krocxker. Crown 8vo. 7s. 6d. 


DISEASES OF FIELD AND GARDEN CROPS, 
chiefly a x as are caused by Fungi. By WORTHINGTON G. 
SMITH, F.L.S., M.A.1., Member of the Scientific Committee of the 
R.H.S. With 143 Illustrations, Drawn and Engraved from Nature by 
the Author. Feap.8vo. 4s. 6d. 


ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By HENRY TANNER, 
F.C.S., M.R.A.C,, Examiner in the Principles of Agriculture under the 
Government Department of Science; Director of Education in the 
Institute of Agriculture, South Kensington, Londen; sometime Pro- 
fessor of Agricultural Science, U niversity College, Aberystwith. Fcap. 
8vo. 38.6d. 


FIRST PRINCIPLES OF AGRICULTURE. By 


the same Author. 18mo. rs. 

THE PRINCIPLES OF AGRICULTURE. A 
Series of Reading-B 0ks for use in Elementary Schools. By the same 
Author. Extra Fcap. 8vo. 

I. ‘The Alphabet of the Principles of Agriculture. 64. 
Il. Further Steps in the Principles of Agriculture. rs. 
III. Elementary School Readings on the Principles of Agriculture for the 
Third Stage. 15. 


POLITICAL ECONOMY. 
THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. ty J. E. CAIRNES, LL.D., 
Emeritus Professor of Political Economy in University College, 


London. New Edition. Crown 8vo. 5s. 
GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University ot 


Pavia. Translated from - , Second Italian Edition. With a Preface 
by W. STANLEY Jrvons, F.R.S. Crown 8vo. 45. 6d. 

POLITICAL EC ONOMY FOR BEGINNERS, 
WITH QUESTIONS. By MILLICENT GARRETT FAWCETT. 
Fourth Edition. 18mo. 2s. 6d. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, Revised, 
with a Chapter on “State Sx - - 7. and the Nationalizationof the Land,” 
and an Index. Crown 8vo. 

AN EXPLANATORY DIG EST OF THE ABOVE. 
By CYRIL A. WATERS, B A. Crown 8vo. 2s. 6. | | 

WEALTH AND PROG RESS. A Critical Exa- 
mination of the Wages Question and its Economic ee ation to Social 
Reform. By GEORGE GUNTON. Crown 8vo. 6 

PRIMER OF POLITICAL E CONOMY. By W. 
STANLEY JEVONS, LL.D., M.A., F.R.S. er Edition. 18mo. 
1s. Science Primers. 

THE ECONOMICS OF INDUS’ PRY. By A. 
MARSHALL, M.A., Professor of Political Economy in the University 
of Cambridge, and M ARY P. M ARSH ALL, late Lecturer at Newn- 
ham Hall, Cambridg e. Extra Feap. 8vo. 2s. 6d. 

ECONOMICS. By ALFRED MARSHALL, M.A, 
Professor of Political Economy in the University of Cambridge. 2 Vols. 
8vo. [ln the press. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Prof. HENRY SIDGWICK, M.A., LL.D., oe ay Pro- 
fessor of Moral Philosophy i in the University of Cambridge, &c., Author 

of ‘* The Methods of Ethics.’’ Second Edition, Revised. 8vo. 16s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph. D., Author of ‘‘ Money,” ‘‘Money in its Relation to Trade,”’ 
&e. Bvo. 12s. 6d 

A BRIEF TEXT-BOOK OF _ POLITICAL 
ECONOMY. By the same Author. Crown 8vo. 6s. 6d. 

THE WAGES QUESTION. By the same Author. 
8vo. 145. 


CO., LONDON. 
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MARION’S AMATEUR PHOTOGRAPHY. 


New and Enlarged CATALOGUE Post Free on Application. 


COMPLETE SETS Marion’s Britannia Dry Plates, 











MADE AT THEIR FACFORY, SOUTHGATE, 
FOR TAKING NEGATIVES, \, Best and Cheapest Plate Made. 
b by8 
Coatelaieg it pl ute 4- aye sby4 7hby. 5 rh y 6h whee 2 by 1 
EVERYTHING REQUISITE, WITH CLEAR| EXTRA RAPID ditt. a 
INSTRUCTIONS HOW TO WORK. 1s. 3. 38. od. 25. of. 48. 6d. 58. 6d. gs. 6d. 138 
The NONPAREIL SET for Young People... £1 10 Per Dozen. : 
The STUDENL’S SET, size of Plate, 5 b 2 
The OXFORD SET, size of Plate, 6} by yi. 5 0 Marion’s _Ferro- Prussiate (Blue 
The UNIVERSITY SET, sise of Plate, 0 by Printing) Paper. 
10 0° 
The COMPACT SET, “for Ladies, size of For Copying Drawings, Plans, &c., &c. 
Plate, 44 by 3 is ep < Suitable for Engineers, Architects, Builders, & 
The SUPE RIOR) £7 £20 £28 La a 6“ ” 
SETS for Plates/6} by 43 8} by 6} roby8 12by 10 _ Marion's U " Series of Photo Sets, 
Lessons free to Purchasers. Each comprising a Camera, with one double back 


Es ind Lens, and a strong Tripod Stand. The first 
ENLARGING APPARAT US, complete with three have, in addition, a Drop Shutter. These Sets 
Lenses, for j-plate, £4 4s.; 4-plate, £9 18s. are « f excellent value. 
**MARION'’S PRACTICAL GUIDE TO PHO. — ‘ - a 
TOGRAPHY,” 2s. od. post free. THE UNITEI No loose parts ; fold into 


, = cm, ope well made, with all the latest laguee 
‘THE ART OF RETOUCHING NEGATIVES ments; good a" Lens, Drop Shutter, for 


AND COLOURING PHOTOGRAPHS,” 2s. 3d. Plates ch by 4%, 4 N 
post free. THE UNIQUE ob bstan:s ial Camera, Screw Ad- 

New “WORK ON PHOTOGRAPHIC PRINT- justment, Double Swing, Double Sliding - Fron —— 

ING,” by W. K. Burton, 4s. 43d. post free. | at id er Lens, Drop Shutter, for Plates R 

| 64 » £5 155. — 


THE USER UL. ee Camera, with ow and 


MIDDLEMISS PATENT CAMERA, “iiss sons Ss Los cat's 
= sellows -amer: 
WITH THREE DOUBLE BACKS, "rss citer os nn 


SRSAI ea Camera, &e., &e, 


N 





The most Improved Form of Camera for Plates. | 5, Plates 5 by 4. 


£2 
64 by 43 84 by 6} 10 by 8 12 by ro |THE UNEOU ALLE D.—Well- haa 
48 








i : SS 3 Q 108. 4A11 55. £14 10s. &e., &c., for Plates 4} by 3}, Ar 1s. 


Collections of Photographs and Prints put into Order, Mounted, Fitted, and Bound into Albums, Portfolioed, or Framed. 


MARION’S PHOTO. SUPPLY WAREHOUSE, 
22 & 23 SOHO SQUARE, LONDON. 





DE JONGS ICED COCOA 
OR C H OCO LATE (PATENT 1887). | | — 


A new and wonderfully refreshing, delicious, and invigorating Summer 





Drink, prepared in one minute from 


DE JONG’S PURE SOLUBLE COCOA 


(THE “ACME” OF ALL PURE COCOAS). 





2-oz. Sample Tins free of charge on application by letter from the 


CHIEF DEPOT OF DE JONG’S COCOA, 


6 & 7 COLEMAN STREET, LONDON, 


E.C. 





Best Q 








——~- 

aa eae seinen " 3FLE 

Printed by "RICHARD: Cuav A AND Sons, Litre, at 7 and 8 Bread Street Hill, Queen V.ctor a Street, in the City of London, and Published bY 
MACMILLAN AND Co., at the Office, 112 Fourth Avent ie, New York.—TuHurRspAy, June 7, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the 


solid ground 


Of Nature trusts the mind which builds for aye.”’—WoRDSWORTH, 
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R. & J. BECK’S 
NEW MICROSCOPE; 


“THE STAR.” 


PRICES. ee 
Stand, with 1-in. Ovbject- 
glass and 1 Eye-piece ... 2 2 0 
Stand, with 1-in. and “ei 
Object- Oe es. a) cs, BIOS 


Stand, with 1 Eye-piece, 4-in. 
and %-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double — in 
oe — = a © 


= Full hina Pamphlet sent on 
= p Application to 


R. mn BECK, 68 Cornhill London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 











BINOCULAR TELESCOPES. 


These Instruments are the most 
powerful Binoculars that can be made 
to be sufficiently portable for the 
tourist’s use; their magnifying power 
is very great. They should be re- 
garded as Telescopes ; and where there 
is a sufficient amount of light, objects 
may be easily made out by them which 
would be invisible with any ordinary 
Binocular. 

BINOCULAR TELESCOPE, 
with turning motion in centre 

to adjust it to the width of the 

eyes, in Solid dean Leather 

Case see . £5 


Illustrated Catalogue of Binoculars post 
F ree . 





JOHN BROWNING, 
63 STRAND, LONDON, W.C. 








NEWTON & CO. 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 









Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 

SIUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE, 6d. 


WMSHURST ELECTRICAL MACHINE. 


Quality, giving full 4}-inch Spark in Air, £5. As made for the 
Science and Art Department. 


THE RACES. 


NEGRETTI & ZAMBRA'S 








CELEBRATED BINOCULARS. 


TWO AND THREE GUINEAS, 
AND UPWARDS, IN SLING CASE, COMPLETE 


NEGRETTI & ZANMERA, 


Scientiric INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C, 


ches :— 





EWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, Ec 


45 CORNHILL, 122 REGENT STREET, 


| PHOTOGRAPHIC STUDIO—CRYSTAL PALACF, SYDENHAM, 


TELEPHONE No. 6583. Telegraphic Address—*’ Necrrtti, Lonpon.” 
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FOR SALE, FACY’S PRIZE ORRERY,. 
NOW BEING EXHIBITED AT THE PEOPLE’S 
PALACE, MILE END ROAD. 

Containing upwards of Three Hundred Wheels, and is kept in unten 
by a simple Self-adjustment. The Orrery, which took a Prize at the Great 
London Exhibition (is corrected to agree with the latest Astronomical 
Discoveries), accurately and intelligibly exhibits the various motions of the 
Planetary Bodies constituting the Solar System, and exhibits the propor- 
tionate sizes and distances of the Sun, Planets, The Public 





and Moons. 


Press refers to it when in motion as a prof undly impressive sight to see this | 
active representation of the Motions of the Planets revolving around the Sun, | 


and the Moons around the Planets. 
The Orrery alone will repay a visit, and may be seen for the next ten 


days at the PEOPLE’S PALACE, MILE END ROAD 
PRICE ONE HUNDRED GUINEAS. 


Further Particulars of 
M 


. MARK LIELL, 94 Bow Road (facing Bow Station). 








VACATION SCIENCE COURSES. 
BIOLOGY. 
(Seconp Session, AuGust 1888.) 
Four Weeks’ Lectures and Laboratory Work, with Marine and Field 
Excursions (August 6-31.) 


BOTANY.—Parricx Geopes, Lecturer on 
College, Dundee, and Heriot-W att Colles se, Edinburgh. 

cA YOLOGY.—J. Arruur Tuomson, M.A., Lecturer on Natural History 
in the School of Medicine 

Assisted by Mr. W. E. Foruercitt, 

Detailed Prospectuses on appl.cation. 
Course separately, £2 2s. 

N.B.—A limited number of Students can also board in University Hall 
from £1 15. weekly 

University Hall, E dinburgh, June 11, 1883, 


CIVIL SERVICE COMMISSION.— Forth. 


coming Examination.—Assistant to the Lecturers on Chemistry, &c., at 
the Roy al Artillery College (25-30), July 3. 
The date specified is the latest at whic applications can be receive 
They must be made on Forms to be obtained, with Particulars, from a 
SecRETARY, Civil Service Commission, London, S$. W. 


3otany in University 


M.A., and qualified Demonstrators. 
Inclusive Fee, £3 3s.; for either 


EXAMINATION. — Geology 
Mathematics (Pure and Applied), 
Chemistry, Logic and Psychology Preparation for these and other 
Subjects personally or by correspondence. Individ luai Attention.— 
Address, ‘* Science,” 63 Finsbury Pavement, E. 


B.Sc. 


(Honours), Physiology (Honours), 








SCHOOL OF SCIENCE AND | ART, 


READING.—The Committee will shortly appoint a SCIENCE 
TEACHER, For further Particulars apply to the Secretary, FRANCIS 
H. WriGur, 29 Friar Street, Reading. 


WANTED.—Full Directions (Print or MS.) 
for Dissection of following Types: 7estudo, Sepia, Aplysia, Paludina, 
Haliotis, Palemon, Sipunculus, Aurelia.— Address, M., Naru! 
Office, Bedford Street, Covent Garden. 


ROT-PROOF GREEN RICK _—"T 


WILL LAST A LIFETIME. 














| is supplying. 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE. 


THE SHAKESPEARE COT 


IS THE LIGHTEST AND STRONGEST PORTABLE BED 
MADE, 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, S.E. 
Will send Full Particulars on application. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C, 











LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Notops brachionus, with sketch and 
description. He also sent out Leptodora hyalina, Brachionus pala 
Lophopus cry stallinus, Melicerta ringens, Stephanoceros, Argulus foliaceus 
Cordylophora lacustris, Trout Ova, Volvox globator ; also Ameeba, Hydra, 
Vorticella, Crayfish, and other Specimens for (Huxley and Martin's 
Biologic al Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B, 





Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1: 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s.each. 


~ JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET. FITZROY SQUARE, Lonpon. 


MINERAL Collection for SALE in Two 
SPLENDIDLY made CABINETS. 


MR. HENSON has for Sale a very large and fine Collection 
of Minerals and Fossils (mostly Minerals), contained in Two 
extremely well-made Cabinets, each Cabinet consisting of 27 
drawers (19 x 174 x 3}). 

The collection was made by an Irish Gentleman MANY YEARS 
AGO, and contains examples from a number of Irish and other 
localities not now to be obtained. 

On View. 


SAMUEL HENSON, 
277 STRAND, LONDON, 


Established 1840.] ished 1840 


Opposite Norfolk Stree [Establ 





Excellent Copies of the actual, natural Handwriting, a's 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, an¢ 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resembi¢ 
written letters. Used atthe House of Lords, &c 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wal), London, and 52 Princess Street, Manchester. 


MOORE BROTHERS, 


Osteologists, &c., &c., 


15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, \ aeeceaams and Crustacea, Medels, 
Injected and other Dissections, &c., 

Prices quoted for any Series of Peaparetions illustrating any of the 
known text-books, 


Awarded Seven Medals and Five Diplomas. 


DIAGRAMS FOR LECTURES, DRAW- 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVIN 


PARKER & COWARD, Broadway Chambers, Westminster. 
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- Just Published, Second Edition, Crown 8vo, Cloth, 6s 
Sale by Auction. | PRACTICAL EDUCATION. Qe of 


a 
Shining ead Vania, Dai aesailied | the Development of Memory, the Increasing Quickness ofjPerception, 
} 
| 


NATURAL HISTORY SPECIMENS, 
- It deals with the wh le subject in such a downright practical 


MR. J. C. STEVENS will Sell by Auction, fashion, and is so much the resuit of long personal experience and observa- 


at his Great Roonis, 38 King Street, Covent Garden, on MONDAY | tions, as to render it a veritable mine of valuable su gestions.” —British 
and TUESDAY, JUNE 25 and 26, at half-past 12 precisely each day, } Architec ot. . 


by order of the Right Hon. Lord SAYE AND SELE, A > Collection of Eggs - Should be read by all those who aspire to the art of teaching.’ 
formed by pring? : Birp, et » wh.ch contains many Eggs collected —Eng gineering. 

by the late Jon OLLEY, Esq. Also, a Collection of Butterflies formed > ‘ 

by J. L. Sumnwit, Eaq., in the Naga Hills, Assam: and other seen London: WHITTAKER & CO. Pateanenter Sqnene, E.C. 
Shells, Minerals, Fossils, Heads and Horns of iimals, Bird-skins, 


and other N atural History Specimens, Cabinets, &« » &c. F, . BUTLER, M. A, Oxon., A. R. Ss. ee 6 ke., 


On view the Saturday prior from 1o till 3, and Mornings of Sale, and 


Catalogues had. . wo NATU RAL HISTORY AGENCY, 


ecmeeaimmmmeenee - 148 BROMPTON ROAD, LONDON, 8.W., 
RICHARD AN DERSO N & CO., NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


N 8 bl 
Successors to SANDERSON & CO. (Established 1852). Recently Received :—A Fine Series of Wealden Plant Remains, including 


and Training the Constructive Faculties. By CHARLESG. LELAND. 
More than 60,c0o Copies of the Work, of which this is a greatly improved 
and enlarged Edition, were published in the United States. 


“ec 












Patronized by H.M. the QUEEN. Contractors to H.M. Government. Ms ari ei rms new to Britain ; a large omg yd reg Recent and 
. gern os: scopic Se tions o verle iill Spherulitic 
Manufacturers and Erectors of ev escriptio ssil Foraminifera, Microscopic Sec y P 
_ en ery description of | Devitrified Liparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon- 
zonite. 


Now in Stock:—A limited number of Brilliant 
‘* Butterfly ” Twin Calcites from a new locality, between 
2 and 15} inches across. 


-MORELLA MARMALADE, 
ELECTRIC BELLS, 


, The most delicious of all Preserves, also the strictly non- adashale Wine 
SPEAKING-TUBES, &c, &c., MORELLA, still and sparkling, products of the famous Kent Morella 








CHURCH-SPIRES AND CHIMNEY-SHAFTS Cherry, can be bought of or through any Grocer, and of the Makers, 
REPAIRED. eee — = . . 
™ THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
EIGHT FIRST-CLASS PRIZE MEDALS. Bee om 


Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, | MADE WITH BOILING WATER. 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 


LONDON, £.C tl - o S S 
Telegrams—**TONNERRE LONDON.” 


BEST ‘BLACK INK KNOWN. GRATEFUL—COMFORTING. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. CG O C O A 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 

















the principal Banks, Public Offices, and Railway Companies throughout MADE WITH BOILING MILK. 

Ireland. tnisaticenceainaieilin 
{t writes almostinstantly full Black. [Flows easily fromthe Pen. SUMMER TOURS IN 
Does not corrode Steel Pens. Blotting-paper may be applied at the 


+ SCOTLAND. 


GLASGOW AND THE HIGHLANDS. 


Is cleanly to use, and not liable to Blot.) moment of writing. 





Can be obtained in London, through Messrs. Barcray & Sons, Farring- 


don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate >=” (Royal Routev/é Crinan and Caledonian Canals.) 
Street ; and to be had of all Stationers. ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
BEWLEY & DRAPER (Limited), Dublin. Glasgow daily at 7 a.m., from Greenock at 9 a.m., in connection with 


Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
Skye, Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c. Official 














ra Guide, 3¢-; Illustrated, 6¢. and rs. Time Bill with Map and Fares, free 
S Cy J o rom the Owner, DAVID MACBRAYNE, 119 Hope Street, Glasgow. 

= “ 
° x es 
6 = >~ Ss Now Ready. 

ac 

. 2 iad diaianiaae ©s| INTRODUCTORY INORGANIC 
4 o£ ANALYSIS: a First Course of Chemical Testing. By ERNEST H. 
> seg S COOK, D.Sc. Lond., F.C.S., Associate of the Royal College of 
“ & cs 4 Science, Physical Science Master, Merchant Venturers’ School, Bristol. 
n & ck Crown 8vo, Cloth, 1s. 6d. 
< bd London: J. & A. CHURCHILL, 11 New Burlington Street. 














Ss. WW. S’'XT'OwD'’=x'. 
In Casks, 12/6 a 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for v 1 the B eer. 
Neither sugar, s um, nor any of the many new Brewing 

the manufacture °S l 
Hops ; it is, too, nu 
oe it is an exceller 
anyone requiring a good streng i ge. 

and very much ssoemenended & by Medical men. 


WALTHAM BRO THERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 











z Materials are used in 
| st ma alt and 
being very § 
ularly sui ited "for inve lids, ladies ber Hg or 
It is a “Sound Nvitritious” Tonic, 
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~ PERKEN, SON, & RAYMENT 


Manufacture for the Trade ONLY 


CAMERAS, LENSES, 


Magic Lanterns, 
Slides, and Accessories. 










Apparatus for Enlarging, jag 


“ OPTIMUS” 


CaTALoGuE FREE- 
- 





Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 





HICKS, 


Wholesale Manufacturer of 
All kinds of Meteorological Instruments, &c., 


THE NEW PATENT 
WATKIN 
ANEROID BAROMETER. 


8,9, & 10 Hatton Garden, London, F.C. 


JAMES J. 
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NEW. WORK BY PROF. HENRY DRUMMOND. 


Just Published, with Six Maps and Illustrations, Price 68. 


TROPICAL AFRICA. 


By HENRY DRUMMOND, F.R.S.E., F.G.S. 


Author of ‘ Natural Law in the Spiritual World.” 


SATURDAY REVIEW:— 

“It is a charmingly written book. Nor do its merits end here, for it is 
also short and instructive. Prof. Drummond has not inflicted the entire 
contents of his note-books upon a long-suffering public ; he has been content, 
with valuable and suggestive results, to compress the sum of his observations 
iato a few well-weighed and well-written pages.” 





SIR J. W. DAWSON’S NEW WORK. 
In Crown 8vo, Price 98., with Illustrations. 


MODERN SCIENCE IN BIBLE LANDS. 


By SIR J. WILLIAM DAWSON, C.M.G., LL.D., F.R.S., Author 
of ‘* The Story of the Earth and Man,” “ Fossil Men,” &c. 


BY THE SAME AUTHOR. FIFTH EDITION. 7s. éd. 
THE ORIGIN OF THE WORLD 
ACCORDING TO REVELATION AND SCIENCE, 





Crown 8vo, Price 6s. 


TENANTS OF AN OLD FARM. Leaves 


from the Note-book of a Naturalist. By HENRY C. M’COOK, D.D. 
With Preface by Sir Joun Luspock. 2:34 Illustrations. 


SCOTSMAN:— 

“*One of the most charming of those books which explain the lessons of 
natural history in a pleasant way. Dr. M’Cook’s love for his subject wins 
his readers into sympathy, and soon arouses a keen interest. His book has 
become widely p»pular in Amer‘ca, and its solid erudition, conveyed so 


gracefully and genially as it is, will doubtless win it a hearty welcome 
here.” 





London: IIODDER & STOUGHTON, 27 Paternoster Row, 





| LIST OF THE FOSSIL FAUNAS OF SWEDEN. 


By the PALE ONTOLOGICAL DEPARTMENT 
of the SWEDISH STATE MUSEUM. 
I. CAMBRIAN AND LOWER! SILURIAN, 1888, 80 Ore. 
III. MESOZOIC, 1888, 70 Ore. 
H. H. J. LYNGES, Boghandel, 
WALKENDORFSGADE 8, COPENHAGEN, K. 


Suned Edition, 8vo, Cloth Covers, Price 1s. 
BIRDSNESTING & BIRD-SKINNING: 
A Complete Description of the Nests and Eggs of Birds which 


Breed in Britain. 
By EDWARD NEWMAN. 


Revised and Re-written, with Directions for their Collection and Preserva- 
tion; and a Chapter on Bird-skinning, by MILLER CHRISTY. 


London: T. FISHER UNWIN, 26 PaTEeRNosTER Square, E.C. 


WILLIAM WESLEY & SON, 
Scientific Booksellers and Publishers, 
28 Essex STREET, STRAND. 

Their last published Catalogue is 


No. 88. MAMMALIA, including Cetacea, Sirenia, and Pinnipedia. ORNI- 
THOLOGY, including Eggs and Nests. FAUNAS of the Continents of 
Europe, Africa, America, Asia, also Faunas of the Arctic Regions and 
Australasia. ZOOLOGICAL VOYAGES and Geographical Works. 
Prick 6a., PostaGE FREE. 














Mathematical Instrument Manufacturer to H.M. Government, Co uncil of 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the © 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
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SUBSCRIPTIONS TO “NATURE.” 


3. 
Cee 6 ee 
ota 


Yearly . cee sse- 
Half-yearly » 2-2 ee se ee eee 
Quarterly... ++ - + oe ee wee 
Tothe United States, the Continent, &c. :— 


ee ae ee ee 
Half-yearly . 2... 2 2 2 2 eee eee 
Cantey. 2 6 tc etc tne sens F 


To India, China, and Japan :— 


tl 
CADR ATOR 


Yearly . . 6 32 

Half-yearly . . 2 2 2 2 + ee we oo 6 16 

Quarterly. 2 2s sees se eveee 8 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 


AAR 


One-Eighth Page, or Quarter Column. . . 
Quarter Page, or Halfa Column. . ....1 
Halfa Page, ora Column. ....... .3 
eS 6 he ew Oe ee ee 
Money Orders payable to MACMILLAN & CO. 
OFFICE: 29 BEDFoRD STREET, STRAND, W.C. 


Diary of Societies. 
LONDON. 
THURSDAY, June 14. 

Royat Society, at 4.30.—(1) The Minimum-Point of Change of Potential of 
2 Voltaic Couple ; (2) On the Change of Potential of a Voltaic Couple by 
Variation of Strength of its Liquid ; (3) Influence of the Chemical Energy 
of Electrolytes upon the Minimum-Point and Change of Potential of a 
Voltaic Couple in Water: Dr. Gore, F.R.S.—The Electric Organ of the 
Skate—The Structure and Development of the Electric Organ of Raia 
radiata: Prof. J. C. Ewart.—On Certain Definite Integrals, No. xvi. : 
W. H. L. Russell, F.R.S. 

MATHEMATICAL Society, at 8.—The Correlation of Two Spaces, each of 
Three Dimensions : Dr. Hirst, F.R.S.—The Determination of the Circular 
Points at Infinity: Rev. Dr. Taylor.—Applications of Elliptic Functions 
to the Theory of Twisted Quartics: Prof. G. B. Mathews.—On Point-, 
Line-, and Plane-Sources of Sound : Lord Rayleigh, Sec.R.S.—Note on 
Rationalization: H. Fortey. 

SATURDAY, June 16. 





Rovat INsTITUTION, at 3.—Count Tolstoi as Novelist and Thinker: | 


Prof. C. E. Turner. 
MONDAY, June 18. 
Victoria INSTITUTE, at 8.—On the Botany of Syria: Prof. G. E. Post. 
TUESDAY, June 19. 

ZooLocicaL Society, at 8.30,—On the Poison-Glands of Trachinus : Prof. 
W. Newton Parker.—On a Collection of Coleoptera from Korea (Tribes 
Geodephaga, Lamellicornia, and Longicornia) made by Mr. J. H. Leech: 
H. W. Bates.—On some Abnormalities occurring among Animals in the 
Society’s Gardens: J. Bland Sutton.—On a Collection of Echinoderms 
made at Tuticorin, Madras, by Mr. Edgar Thurston, Superintendent of 
the Government Central Museum, Madras: Prof. Bell. 

WEDNESDAY, June 20. 

GroLocicat Society, at 8.—On the Occurrence of Marine Fossils in the 
Coal-Measures of Fife: Jas. W. Kirkby. Communicated by Prof. T. 
Rupert Jones, F.R.S.—Directions of Ice-flow in the North of Ireland, as 
determined by Observations of the Geological Survey: J. R. Kilroe.— 
Evidence of Ice-Action in Carboniferous Times: John Spencer.—The 
Greensand Bed at the Base of the Thanet Land: Miss Margaret 
Gardiner. Communicated by J. J. H. Teall.—On the Occurrence of 
Elephas meridionalis at Dewlish, Dorset: Rev. O. Fisher.—On Perlitic 
Felsites from the Herefordshire Beacon, and on the Possible Origin of 
some Epidosites : Frank Rutley.—The Ejected Blocks of Monte Somma ; 
Part I., Stratified Limestone: Dr. H. J. Johnston-Lavis. 

Royal METEOROLOGICAL Society, at 7.—First Report of the Thunder- 
storm Committee—On the Photographs of Lightning Flashes: Hon. 
Ralph Abercromby.—The Cold Period from September 1887 to May 
1888: Charles Harding.—Observations on Cloud Movements near the 
Equator, and on the General Character of the Weather in the Doldrums: 
Hon. Ralph Abercromby. 

THURSDAY, June 21. 

Rovat Society, at 4.30. 

CHEMICAL Society, at 8.—Ballot for the Election of Fellows.—Chloro- 
fumaric and Chloromaleic Acids ; their Derivatives and Magnetic Rota- 
tons: Dr. W. H. Perkin, F.R.S.—Combustion by means of Chromic 
Anhydride: C. F, Cross and E. J. Bevan.—Metoxylenesulphonic Acids : 
D:. G. T. Moody.—Researches on Isomeric Change: Dr. H. E. Arm- 
Strong, F.R.S.—A New Method for the Production of Mixed Tertiary 
Phosphines : Dr. N. Collie. 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c. 
The List, which includes some choice productionsfrom the Owens College 
Permission), post free for One Stamp. 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


|For the Nursery, the Family Table, and the 
Sick Room. 








Horst as 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 

As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 

Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gorlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


Demy 8vo, 480 pp-, Illustrated with 1600 Woodcuts, 
Most Complete and Cheapest List of Apparatus. 











JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 
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INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’ (NEW ILLUSTRATED 
| CATALOGUE of HIGH-CLASS | 


WATCHES WATCHES and CLOCKS §at 

° REDUCED PRICES, sent post 

free on application to E. DENT 

ey & | and Co., Makers to the Queen, 
ey, No. : 

4 | 6r STRAND, LONDON, W.C., 


or 4 ROYAL EXCHANGE, 
UNAS a pa) INPALLIBLE 
a REMEDY 
For BAD LEGS, BAD BREASisS, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 


| 
! 











AN 








NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agents is directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL- | 


TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 34d. Annual Subscription, payable in advance, 145. 


| 


| 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 


London, E.C. Money Orders payable to C. and R. ANDERSON. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional I!lustrations. 


Conducted by C. G. Barrett, J. W. Dovucias, W. W. Fow.er, M.A. | 


F.L.S., R. McLacuian, F.R.S., E. Saunpsrs, F.L.S., and 
H. T. Stainton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 


on all subjects connected with Entomology, and especially on the Insects of | 


the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. 10s. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

a‘ldress. 








TD 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY, 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
3ritish Ornithologists’ Union ; contains— e 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh. 
water mollusca, with remarks on the haunts and habits of the species; ang 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoologica| 
journals of important and interesting articles in various branches of Zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





This Day, Fourth Edition, with’36 Illustrations, Cloth, 3s. 
MANAGEMENT OF ACCUMULATORS 
AND PRIVATE ELECTRIC LIGHT INSTALLATIONS. 

Practical Hand-book. By SIR DAVID SALOMONS, Bart., MA, 
Fourth Edition, Revised and Enlarged. 
Just Published, Second Edition, with 60 Illustrations, Cloth, 3s. 
ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS: A Practical Hand-book. By S. R. BOTTONE. 
‘Supplies a want felt by even the cleverest of young philosophers.”— 
Spectator. 


London: WHITTAKER & CO., Paternoster Square, E.C. 





THE BREWERS’ GUARDIAN: 
A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRaDs 
REcORD. 


The Organ of the Country Brewers. 






‘The Brewers’ Guardian ’’ is published on the evening ot every alte 
Tuesday, and is the only journalofficially connected with brewing inte 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day 
Single copies rseach. Registered for transmission abroad. 





THE ‘“ HANSA,” 


Published since 1864in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number! 
gto at least ; frequent supplements and drawings. Subscription at any time 
preceding numbers of the year furnished’ subsequently. Price ras. tor tweive 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FReepen. M.R 
Hamburg, Alexander Street, 8 





SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL, 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 55. each, 0 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. 0d., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 


Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 
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MESSRS. MACMILLAN & CO.’S PUBLICATIONS. 


MENTAL AND MORAL PHILOSOPHY. 
THE MATHEMATICAL ANALYSIS OF LOGIC. 


Being an Essay towards a Calculus of Deductive Reasoning. By 
eB ¢ ? “ a - 4 
GEORGE BOULE. 8vo. Sewed. 5s. 


HAND-BOOK OF MORAL PHILOSOPHY. By 
the Rev. HENRY CALDERWOOD, LL.D., Professor of Moral 
Philosophy, University of Edinburgh. New Edition. Crown 8vo. 6s. 


SEEING AND THINKING. By the late Prof. W. 
: K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo. 4s. 6d. 


[Nature Series. 


THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex-Principal of the General Assembly’s College, Calcutta 
Third Edition, Revised and Improved. Crown 8vo. 6s. 6d. 


PRIMER OF LOGIC. By the late W. STanLey 

JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 15. _ 
[Science Primers. 

ELEMENTARY LESSONS IN LOGIC; Deduc- 
tive and Inductive, with Copious Questions and Examples, and a Voca- 
bulary of Logical Terms. By the same Author. New Edition. Fcap. 
Bvo. 38. 6d. 

THE PRINCIPLES OF SCIENCE. A Treatise 
on Logic and Scientific Method. By the same Author. New and 
tevised Edition. Crown 8vo. tas. 6d, 


STUDIES IN DEDUCTIVE LOGIC. By the 


same Author. Second Edition. Crown 8vo. 6s. 


FORMAL LOGIC, Studies and Exercises in. In- 
cluding a Generalization of Logical Processes in their Application to 
Complex Inferences. By JOHN NEVILLE KEYNES, M.A., late 
Fellow of Pem »roke College, Cambridge. Second Edition, Revised 
and Enlarged. Crown 8vo. tos. 6d. 

CRITIQUE OF PURE REASON. By ImmanueE. 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max MG.LierR. With an Historica] 
Introduction by Lupwic Norr&. 2 Vols. Demy 8vo. 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Norré; &c. 
Vol, 11. CRITIQUE of PURE REASON, translated by F. Max MULLER. 
For the convenience of students these volumes are now sold separately. 
COMMENTARY ON KANT’S CRITIQUE. By 
J. P. MAHAFFY, M.A., Professor of Ancient History in the Uni- 
versity of Dublin, and J. H. BERNARD, M.A. New and completed 

Edition. Crown 8vo. [/n the press. 


PSYCHOLOGY. By James McCosn, D.D., LL.D.’ 
Litt.D., President of Princeton College, Author of ‘‘Intuitions of the 
Mind,” “Laws of Discursive Thought,” &c. Crown8vo. 

I, THE COGNITIVE POWERS. 6s. 6d. 
Il. THE MOTIVE POWERS. Crown 8vo. 6s. 6d. 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, 
Calcutta. Thitd Edition. Globe8vo. 4s. 6d. 


THE METHODS OF ETHICS. By HENRY 
SIDGWICK, M.A.. LL.D., Knightbridge Professor of Moral Philo- 
sophy in the University of Cambridge. ‘Ihird Edition. 8vo, 14s. 

A SUPPLEM ENT co the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 6s. 


OUTLINES OF THE HISTORY OF ETHICS 
re ENGLISH READERS. By the same Author. Crown8vo. 
38. 6d. 


THE LOGIC OF CHANCE. An Essay on the 
Foundations and Province of the Theory of Probability, with Special 
Reference to its Logical Bearings and its Application t» Moral and 
‘Social Science. By JOHN VENN, M.A., Fellow and Lecturer in 
Moral Sciences in Gonville and Caius College, Cambridge, Examiner in 
Moral, Philosophy in the University of London. Second Edition, 
Re-written and greatly Enlarged. Crown 8vo. os. 6d. 


SYMBOLIC LOGIC, By the same Author. Crown 
VO, 10s, 6d. 


| GEOGRAPHY OF 





GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by ARCHIBALD GEIKIE, F.RS., 


Director-General of the Geological Survey of the United Kingdom. 


The following List of Volumes is contemplated :— 
THE TEACHING OF GEOGRAPHY. A Prac- 
tical Hand-bock for the Use of Teachers. By ARCHIBALD GEIKIE 
F.R.S., Director-General of the Geological Survey of the United 
Kingdom, and Director of the Museum of Practical Geology, Jermyn 
Street, London; formerly Murchison Professor of Geol and 
Mineralogy in the University of Edinburgh. Crown &vo. 









[Ready. 

The aim of this volume is to advocate the claims of geography as an 

educational discipline of a high order, and to show how these claims may be 

practically recognized by teachers. 

AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH ISLES. By ARCHIBALD GEIKIE, F.R.S., &c. 
18mo. 1s, [Ready 

THE ELEMENTARY SCHOOL ATLAS. With 
24 Maps in Colours. By JOHN BARTHOLOMEW, F.R.G.S. 
Price ts. (Ready. 

_, This Atlas has_ been specially designed to illustrate aLL ELEMENTARY 

T'ext-booxs or GeoGRArHy. With this object the greater number of the 

Maps have been devoted to the general introductory lessons in Geogra y 

along with the special Geography of the British Isles. ‘Ihe other countries 

of the world have here only been treated generally, it being reserved for 
more advanced School Atlases in this series to deal with them in a more 
adequate manner, 


MAPS AND MAP MAKING. By ALFRED 
HUGHES, M.A., late Scholar of Corpus Christi College, Oxford 
Assistant Master at Manchester Grammar School. Crown 8vo. 

[ln the press. 


AN ELEMENTARY GENERAL GEOGRAPHY. 
By HUGH ROBERT MILL, D.Sc. Edin. Crown 8vo. 


In the press. 
A GEOGRAPHY OF THE BRITISH COLONIES. 
A GEOGRAPHY OF EUROPE. By James 
SIME, M.A, [ln preparation. 
A GEOGRAPHY OF AMERICA. 
A GEOGRAPHY OF ASIA. 
A GEOGRAPHY OF AFRICA. 
A GEOGRAPHY OF THE OCEANS 
OCEANIC ISLANDS. 
ADVANCED CLASS-BOOK OF THE 


GRAPHY OF BRITAIN. 


* % 








AND 
GEO- 


AUSTRALIA AND NEW 
ZEALAND. 

GEOGRAPHY OF BRITISH NORTH AMERICA. 

GEOGRAPHY OF INDIA. 

GEOGRAPHY OF THE UNITED STATES. 

ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF EUROPE. 





CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.L.S., F.G.S., F.R.S. New Edition, with 18 
Coloured Maps. Fcap.8vo. 35. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and ALICE STOP- 
FORD GREEN. With Maps. Fcap. 8vo. 35. 6d. 

A PRIMER OF GEOGRAPHY. By Sir Grorce 


GROVE, D.C.L. With Illustrations. 18mo, 15. 
[Sctence Primers. 


A MANUAL OF ANCIENT GEOGRAPHY. 
From the German of Dr. H. KIEPERT. Crown 8vo. 55. 


MACMILLAN & CO., LONDON. 
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CLARENDON PRESS NEW AND STANDARD SCIENTIFIC WORKS. 


THE FIRST VOLUME OF ‘‘ANNALS OF ROTANY.” 

ANNALS OF BOTANY, Vol. I. containing Parts I. to 
IV. Edited by I. BAYLE Y BALFO UR, M.A., M.D., F.R.S.; S.H. 
VINE S, D.Sc., F.R.S.; and W. G. FARL ow, M. D., Harvard, 
U.S.A. With Notes and eon Sir J. D. Hooker, Prof. F. O. Bower, 
Prof. MARSHALL Warp, Prof. BAYLEY BaLFour, ‘Mr. W. GARDINER, 
and other well-known Botanists. Illustrated with many Plates. Reviews 
and Notices, Necrology for 1887 and Record of Current Literature. 

Royal 8vo, half-morocco, gilt top, 36s. Lust Published. 

Subscribers _ have recetved the Parts as they appeared can obtain 
cases for binding Vol. I. thror “gh any Bookseller. 

‘« The first Part of the ‘ Annals of Botany’ gives good promise of a useful 
future. The original papers are good solid pieces of work. The notes are 
an attractive feature. It is to be. sincerely hoped that a long and vigorous 
career is before the ‘ Annals,’ and that it will have the effect desired by its 
founders of stimulating research in this country andin America.”—Academy, 
November 15, 1887. 


COMPARATIVE ANATOMY OF THE VEGETATIVE 


ANEROGAMS AND FERNS. By D 

DE BARY. et + a Annotated by F. O. Bower, M.A., F. Ls . 
and D. H. Scott, M.A., Ph.D., F.L.S. With 241 Woodcuts and an 
Index, Royal 8vo, half. morocco, 228. 6d. 

“Deserves the enthusiastic praise of all competent botanists.””— 

Athenaeum. 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOG PLANTS. A New Edition of Sachs’s ‘‘ Text- 
book of sans Be 9k Il. By De. K. GOEBEL, Professor in the 
University of Rostock. Translated by H. E. F. GaRNsEY, M.A., and 
Revised by I. B. Baurour, M.A., F.R.S., Professor of Botany, Oxford. 
With 407 Woodcuts, Royal 8vo, half. morocco, 215. 

** As a clear, succinct, and scholarly abstract of all that is known up to 
date as to the morphology of plants from the highest to the lowest it will hold 
its own for several years to come.” —Academy. 

LECTURES ON THE PHYSIOLOGY OF PLANTS. 

JULIUS VON SACHS. Translated by H. MarsHatt Warp, 

.A., F.L.S., Fellow of Christ’s College, Cambridge, and Professor of 
Botany, R.LE. College, Cooper’s Hill. With 455 Woodcuts, Royal 8vo, 
half-morocco, 315. 6d. 

** The book is certainly a remarkable one;. . 
work.” —Nature. 

*,* These three works are intended b by Prof. J. von Sachs to supersede 
his “ Text-book of Botany,” the second edition of the authorized English 
translation of which was published in 1882, and which it is not proposed to 
reprint. 

“An undertaking which must earn the heartiest thanks of English students 
of botany.’ "Nature. 


4 


. it will always bea valuable 





COMPARATIVE MORPHOLOGY AND BIOLOGY op 
THE FUNGI, MYCETOZOA, AND BACTERIA. By A. DE 
BARY. Authorized English translation by H. E. F. Garnsey, M.A 
Revised by I. B. BatFour, M.A., M.D., F.R.S., Professor of Botany, 
Oxford. With 198 Woodcuts, Royal 8vo, half-morocco, 22s. 6d. 


LECTURES ON BACTERIA. By Dr. A. DE Bary, 
Authorized Translation by H. E. F. Garnsey, M.A. Revised by 
I. Bavtey Batrour, F.R.S., Professor of Botany, Oxford. Crown 
8vo, Cloth, 6s. 
"4° aa important contribution to the literature of Bacteria, and give 
- succinct and accurate picture of the subject.”’—Note by Pror. BAYLgy 
BALFOUR. 


A TREATISE ON STATICS. Rag G. M. MINCHIN, M.A, 


Third Edition. 8vo, Cloth, Vol. L., Vol II., 16s. 
‘* By far the best treatise on statics in the English language.’’—New York 
Nation. 
‘A most important work ; in fact, one of the best treatises of the day.”— 


Nature, 


; NEW EDITION OF PROF. ees “ FORMS OF ANIMAL 


FORMS OF ANIMAL LIFE. A Manual of Comparative 
Anatomy, with Descriptions of Selected Types. By the lateGEORGE 
ROLLESTON, D.M., F. - Revised and Enlarged by W. 
Ha@cHETT JACKSON, M. A. ‘Royal 8vo, Cloth, 36s. (Just published, 
** A text-book of zoology, in many respects the most comprehensive that 

has yet appeared in the English language. . A magnificent storehouse 

of zoological facts indispensable to the teacher and valuable to the advanced 
student.” —Oxzford Magazine. 

“In concluding we acknowledge in the fullest degree the singularly pains- 
taking and conscientious manner in which Mr. Jackson has fulfilled his task, 
and the signal service he has thereby rendered to zoslogists. ‘Forms of 
Animal Life.’ is a unique book.”—Nature. 

NEW EDITION OF PROF. gel STEWART’S 
“TREATISE ON H 


A TREATISE ON HEAT. With amend Woodcuts 
and Diagrams. By BALFOUR STEWART, LL.D., F.R.S. Fifth 
Edition, Extra Fep. 8vo, Cloth, price 7s. 6d. Just published. 
COMPLETION OF PROF. PRESTWICH’S ‘‘GEOLOGY."s 


GEOLOGY : CHEMICAL, PHYSICAL, AND STRATI- 
HICAL. By J. PRESTWICH, M.A., F.R.S., Professor of 
ym tn Oxford. Royal — Cloth, with ae and Tilustrations. Vol. 
I., Chemical and jhe oom 2 Vol. II., Physical and Stratigraphical, 
with New Geological Map o Europe, 36s. 
The Map of Europe, on Roller, or in Cloth Case, separately, 55. 
‘Stands out from the long range of modern treatises.” —Academy. 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION. 
LONDON: HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, E.C. 
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NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


Reproductive Organs of oh pun cag, Pistil, Anther, hike 


tube, and Ovary. Quite N ove ove ove ove oo Z 6 
Budding Stem of Citron « ro 
Section through entire Bud of ‘Lily, "showing Ovary, Anthers, Pollen- 

grains, Petals, &c., in situ «= @ 6 
Fertile Branch of Chara, showing Antheridia and. Archegonia -~ & 
Anatomy of Leaf, nine Pieces on one Slide eee 6 
— | and ‘Archegonia of Moss, mounted separately ‘on one 

oe de ove 20 
Fungoid Blight of Grape Vine, Oidium Tuckeri ows oe oo Z 6 
Unicellular Plant, Protococcus viridis ove ovo ovo one w« & © 
Yeast Plant, Torula Cerevisiz we IO 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. 





Section of Barbadoes Rock, showing oe i ee 
Section through Head of Foetal Rat. Very Perfect ... oo. = 


ee ene 
eco ak 


Actinomycosis in Section of Tongue of Cow ose = 

Human Fleas, Male and Female, on one Slide ... “a 

Very fine Opaque Groups of Diatoms ... 2S.5 385 45-3 ” and $s. each P 

Type Slide of about seventy Diatoms from gai | rr : 

Horizontal Section through entire Young 8 

Five Typical Examples of Blood—from Sg Rird, Fish, Snake, and - 
Frog—on one Slide vam a 

Transverse Section through entire Tooth of Horse. Very Fine “ee 

Spinning Organs of Silkworm ons és - ais 

Licmophora flabellata. Very Good os 


ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 


313 HIGH HOLBORN, LONDON, W.C: 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, 


ESTABLISHED 1837. 





Printed by RicHarp Cray anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Strezt, in the City of London, and i Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, June 14, 1888. 
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5 | ASTRONOMICAL TELESCOPE 
agent With 3-inch Ach atic Object-Glass of excellent quality. with brass body, 
i The 1888 INSTANTOGRAPH (PATENT). — a | one Tasresttial sad ewo Colcstial Bye-pieces, in Case co nplete ‘Guaranteed 
) cts aceatenanen deceased te | 5 asd Ted pti ~ aig dividing Double Stars and showing Saturn’s Ring ana 
J The 1888 LE MERVEILLEUX (Patent)| £r 1 0|£2 2 0/43 3 0 Price £6 10s. Od. 
q = 1888 TST ATTOOR APE ree ) tm 6/ 330 4 a ° Catalogue of Astronomical Telescopes sent Free. 
1 e 1888 INSTANT APH (Patent s2el 44 of 6 ° 
) The INTERNATIONAL (Patent) | 210 01 5 0 o| 710 0 | JOHN BROWNING, 63 STRAND, LONDON, W.C. 
4 “How to be a Successful Amateur Photographer.” 6 Stamps. "THE : RA CE Sg ar ee 
THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, ‘ 
° ST. TIBB’S ROW, CAMBRIDGE. N E G R E T T | & Z A Mi B R A $ 
[3x8 From the Designs of Prof. J. A. EWING. ; 
: A fully-illustrated Description will be sent on application. 
S Now Ready, Vol. 1X. Part r. 
Price to Subscribers 21s. per Yearly Volume, post free. 





Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 


‘ THE JOURNAL OF PHYSIOLOGY. 


> i" > 
Prof. H. alti ° ony Pre 
- ‘ awe F.R.S., of Baltimore; Prof. H. C. C E LEB RATE D BI N Oc U LAR S. 
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He loa By MICHAEL FOSTER, M.D., F.R.S. TWO AND THREE GUINEAS, 

6 e w c wings, w s, andli - 
: : mpany are now prepared to make drawings, woodcuts, and litho AND UPWARDS, IN SLING CASE, COMPLETE 
10 


graphic plates, both coloured and uncoloured, from microscopic or other 


ves, | Ramble pashhecss eS ycctemace | NEGRETTI & ZAMBRA, 


ofOxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 


ACs mpany are appointed Agents for the Microscopes of Zeiss. ‘ ScienTIFIC INSTRUMENT MAKERS TO THE QUEEN 
talogue will be sent on application, of the instruments used in “a 


, C feel, Botanical, and Physiological investigations which are manu- HOLBORN VIADUCT, EEC. 
ea THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, lipoma cg il met 


PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENH 4M, 
i by ST.*TIBB’S ROW, CAMBRIDGE, TELEPHONE No. 6583. Telegraphic Address—“ NEGRETT!, Loni nN.” 
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THE MASON COLLEGE, 


BIRMINGHAM. 

TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY. 

An EXAMINATION in THEORETICAL and PRACTICAL 
CHEMISTRY for the above Scholz arship, which is of the value of 43 
tenable for one ye ar, will be held in the College on THURSDAY and 
FRIDAY, July 12 and 13, 1888. 

The holder of the Scholarsiip will be required to devote the whole of his 
time to the study of Chemistry, in the Chemical Laboratory of the College. 

Further particulars may be obtained on application to 

GEO. H. MORLEY, Secretary. 


FOR SALE. _ 


In Commission by LOOSTROM & CO., Stockholm, Sweden. 





CRELL +. Chemische Annalen, 1787-98) 
ws Beitrage 20 Vols. 
Entdeckungen 


i ooo wa 
GitBERT- ..)Annalen der Physik u. Chemie, 1800-89, mit 
POGGENDORF! Ergiinzungsbande, Juhlband, Register, Bei- 
Wiepemann | blitter, 297 Vols. 
Defects: Pogg. Ann., vol. xxxiv.; vol. xxxv., 1, 
2 Heft.; vol. xlii, 1 Heft.; vol. cxl. 3 Heft. - 
vol. cxli. 4 Heft. 
In duplo :; Wiedemann Ann., vol. xviii. 
GEHLER «+» Physikalische Worterbuch, neue Bearbeitung, 22 
vols. and 2 vols. Plates. 





FECHNER . , 
awn F } Repertorium der Physik, 9 vols. 
POGGENDORFF Blagraphicch-Litterasioches Handworterbuch, 2 vols. 


Offers to be ‘obdve ssed to the above-named Firm. 


LOOSTROM & CO., Stockholm. 


B.Sc. PREPARATION.—Geology Honours, 
Physiology Honours, Chemistry, Mathematics, Logic, Psychology : by 
London Graduates. an ersonally or by Corresp: yndence. Practical 
Work.—“ Science,” 63 Finsbury Pavement, E.C 





CIVIL SERVICE COMMISSION.- —Forth- 


coming Examination.—Assistant to the Lecturers on Chemistry, &c., a 
the Roy al Artillery College (25-30), July 3. 
The date specified is the Tatest at which applications can be received. 
They must be made on Forms to be obtained, with Particulars, from the 
SecRETARY, Civil Service Commission, London, S. W. 


PEOPLE’S PALACE TECHNICAL > 
SCHOOLS. 
DAY DEPARTMENT 


TEACHERS ARE REQUIRED for these Schuols. A Preference will 
be given to Gentlemen qu alified to teach the fo lowing Subjects in connectior 
with the Science and Art Department :—Practical Geometry, Machine o» 
Building Drawing, Mathematics (Elem.), Electricity, and Mechanics. All 
Applications, stating Qualifications, Salary required, &c., to be forwarded 
to the CHAIRMAN, People’s Palace, Mile End, London. 

















OPEN SCHOLARSHIPS in NATURAL 
SCIENCE, of the value of 125 Guineas and £60 are awarded Annually 
in OCTOBER at ST. THOMAS’S HOSPITAL MEDICAL SCHOOL, 
Albert Embankment, S.E. For Particulars apply to the MEpicaL 


SECRETARY. 
W. M. ORD, Dean. 
R. W. RE ID, Vic ice- -Dean. 


F, iL BUTLER, M.A.Oxon,, A.R.8.Mines, te., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently Received :—A Fine Series of Wealden Plant Remains, including 
various Forms new to Britain; a large accession of Mounted Recent and 
Fossil Foraminifera, Microscopic Sections of Overley Hill Spherulitic 
Devitrified Liparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon- 
zonite. 

Now in Stock:—A limited number of Brilliant 
‘* Butterfly ” Twin Calcites from a new locality, between 


2 and 5 inches across, 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London. 











LIVING SPECIMENS FOR THE MICROSCOPE, 


} GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
| THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


| Who last week sent to his subscribers Tubifex rivulorum, with sketch 
| a ription. He also sent out Alcyonella fungosz a, Leptodora hya 
| Brachionus pala, Lophopus crystallinus, Melicerta ringens, Step hano 
| Argulus foliaceus, Cordylophora lacustris, Volvox globator; also Amcet a 
| Hydra, V orticella, Crayfish, and other Specimens for (Huxley and Martin’s 
| 
| 
} 








Biological Laboratory work, 7 . 
Weekly announcements will be made in this place of Organisms T. B, 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15. 
or Twelve Tubes for 10s.6d. 





Portfolio of Drawings, Eleven Parts, 1s.each. 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 


WANTED.—PRIVATE INSTRUCTION, 
from thoroughly qualified Teacher, in dissection of several types of 
London B.Sc. (Degree, Exam.) List.—‘‘ M.,””» Narure Office, Bedfor 
Street, Covent Garden. 

















Excellent Copies of the actual, natural Handwriting, a's 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemb! 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


MOORE BROTHERS, 








15 KREMLIN DRIVE, TUE BROOK, LIVERPOOL, 
Agents to the Science and Art Department. 


Skeletons, Disarticulated Skulls, Skeletons, and Crustacea, Medels, 
| Injected and other Dissections, &e., &c. 
| _ Prices quoted for any Series of Preparations illustrating any of the well- 
known text-books, 


Awarded Seven Medals and Five Diplomas. 


| 
; Osteologists, &c., &c., 





MADE WITH BOILING WATER. 


EPPS’S 


| 

| 

| 

| 

| 

| CRATEFUL—COMFORTING. 


COCOA 


MADE WITH BOILING MILK. 








THIS 


PTNTEN TNE OIEESH) accusers: 


Is a Certain Cure for all Disorders of the LIVER, STOMAG® 
AND BOWELS. A Great PURIFIER of the BLOOD; ® 
Powerful Invigorator of the System, in cases of WEAENESS 
AND DEBILITY, and is unequalled in Female Complain'® 
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THE 


S es eka 


granted since 1865 have each year 
j ES exceeded &t 900,000 sums assured: 
a result maintained uninterruptedly 
so long a perio d_ by no other Office in the United Kingdom. Funds, 
? Million s, increasing annually. 
STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 





“NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., | 


Of 277 STRAND, ESTABLISHED 1840. 


277 


The Lease of these Premises having expired, he has the 
pleasure to announce that on and after jU NE 24 his Business 
will be transferred to 


97 REGENT ee 
LONDON, W. 
A FEW DOORS FROM ST. | JAMES'S HALL. 


MINERALS. —On Sale: ; 


lec ti yn of MINERALS, comprising 934 Specimens in Splendid Conditior 
with Cabinet. Also a few good Freestone Fossils.—May be seen on 
Hees - cation to RopgerT RicHaRvson, Southowram, near Halifax. 


“ROT-PROOF GREEN RIGK CLOTHS 


WILL LAST A LIFETIME. 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE. 


THE SHAKESPEARE COT 


IS THE LIGHTEST AND STRONGEST PORTABLE BED 
MADE. 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, S.E. 
Will send Full Particulars on application. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
Ps NEWGATE STREET, LONDON, E.C. 








roo Specimens, 255. 





Cabinets, Glass-topped Boxes, 





On the rst of every Month, Price i 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
FREDERICK Bonn, F.Z.S. RIcHARD SouTH. 
Epwarp A. Fitcn, F.L.S . JENNER WEIR, F.L.S. 
F. BUCHANAN Wuirte, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science ; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c. , there are Monthly 
Lists of Duplicates and Desiderata. 

WoovcuT ItLustraTions and occasional LirHoGRAPHED and Curomo- 
LiTHOGRAPHED PLATEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





| 
| 
| 


an Extensive Col- | 


| London, E.C. 





Sale by Auction. 


Monday and Tuesday, June 25 and 26. 
NATURAL HISTORY SPECIMENS. 


MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, ¥ King Street, Covent Garden, on MONDAY 
and TUESDAY, le 25 and 26, at half-past 12 precisely each day, 
by order of the Right Hor n. Lord SAYE AND SELE , the Collection of Eggs 
formed by the late J. Brrp, Esq., which cont ains many Eggs collected 
- *e late Jonn WoLte\ —_ a Collection of Butterflies formed 
yy J. L. SHERWwILt. Esq., in ne Naga Hills, Assam; and other Insects, 
Shots “Mine rals, Fossils, He: nds and Horns of Animals, Bird-skins, 
and other Natural History Specimens, Cabinets, &c., &c. 






On view the Saturday prior from ro till 3, and Mornings of Sale, and 
Catalogues had. 


TWO NEW VOLUMES IN THE 


INTERNATIONAL SCIENTIFIC SERIES. 


ORIGIN of FLORAL STRUCTURES 
THROUGH INSECT 


AND 


OTHER AGENCIES, 


Prof. GEORGE HENSLOW, 
F.L.S., F.G.S, 


By the Rev. 





Crown 8vo, with 8o Illustrations, 5s. 
THE 


| GEOLOGICAL HISTORY of PLANTS. 


By Sir J. WILLIAM DAWSON, 
C.M.G., LL.D., FRB, Mie. 
London: KEGAN P AUL, TRENCH, & CO. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
‘he P 7 OFESSORSHIP of MATHEMATICS - shortly become 
ations for the Appointment, which will date from OCTOB E R 
eceived up to JULY 31. Stipend, £300, with re trys own Fees. 


Assistance is pro vided. Further particulars may be obtained from 
RETARY of the Yorkshire College, Leeds, 







NORTH BRITISH AGRICULTURIST, 


the chi ief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
cenaneinesecht land throu 10ut the United Kingdom. 








The AGRICULTURIST is published every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing pap vers for Adv ertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TU RIS Y a first-class medium for reaching that Class. A 

Price 3¢. By post 33¢. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Money Orders payable to C. and R. ANDERSON. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Cudege = by C. G. BARRETT Pi W. Dovetas, W. W. Fow er, M.A. 


, R. McLacutan, F.R.S., E. SAUNDERS, F.L.S., and 
H. T. Raeone ody F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number i in each year. ¥ 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. eac 

London: GURNEY & JACKSON (Mr. Van Gani successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

adress. 
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Second Edition, 8vo, Cloth Covers, Price 1s. | This Day, Fourth Edition, with 36 Illustrations, Cloth, 3s, 
BIRDSNESTING & BIRD-SKINNING: | MANAGEMENT OF ACCUMULATORS 
a ? Pp , a6 AND PRIVATE ELECTRIC LIGHT INSTALLATIONS, ; 
A Complete Description of the Nests and Eggs of Birds which Practical Hand-book. By SIR DAVID SALOMONS, Bart. MLA 
Breed in Britain. Fourth Edition, Revised and Enlarged. 





lw a. > IT W T R 
By EDWARD NEWMAN. Just Published, Second Edition, with 60 Illustrations, Cloth, 3s, 
Revised and Re-written, with Directions for their Collection and Preserva- 
tion; and a Chapter on Bird ae. by MILLER Curisty. ELECTRICAL INSTRUMENT MAKING 


London: T. FISHER UNWIN, 26 PaTERNOSTER Square, E.C. | FOR AMATEURS: A Practical Hand-book. By S. R. BOTTONE 








‘Supplies a want felt by even the cleverest of young philosophers.” 
Price One Shilling, 8 8vo, each with Twenty Engravings, Parts I., I1., III.,of | Spectator. 


AN ILLUSTRATED MANUAL OF London: WHITTAKER & CO., Paternoster Square, E.C. 
BRITISH BIRDS. 
By HOWARD SAUNDERS, F.L.S., F.Z.S., &c. 


Editor of the Third and Fourth Volumes of “ Yarrell’s History of British 
Birds,” Fourth Edition. 
To se CompLeTED 1n ABOUT Twenty MONTHLY Parts. 





Just Published, Second Edition, eee 8vo, “Cloth, ie 4 
PRACTICAL KDUCATION. Treating of 


the Development of Memory, the Increasing Quickness of Perception 
and Training the Constructive Faculties. By CHARI ESG.L ELAND 
More than 60,c00 Copies of the Work, of which this is a greatly i improved 


. : ea a “TUR oy > ” | and enlarged Edition, were published in the United States. 
See Review in Nature, June 14, “‘ THE BOYS YARRELL. ; | . . It deals w 75 Niger cago gg subject in such a downright practical 
GURNEY & JACKSON, 1 Moons). Row (Successors to Mr. VAN} fashion, and is so much the resuit of long personal experience ‘and observ: 
OORST 


tions, as to render it a veritable mine of valuable suggestions. "— British 
Architect. 


] **, . . Should be read by all those who aspire to the art of teaching,” 
PHO r oO Go R A P =x SS —Logincering. 
London: WHITTAKER & CoO., Paternoster Square, E.C. 
FOR ALBUMS, SCRAP-BOOKS, and FRAMING. 
EVERY DESCRIPTION SENT FOR SELECTION POST FREE, 
WRITE FOR A PACKET AND CATALOGUE. 


N * E R D M A N N & S C H A N Zs India, Science and Art Department, Admiralty, &c. 


NEW WANDSWORTH, LONDON. Mathematical, Deeutee, and Surveying Instruments 
“a - sleet Bist . | of Every Description, 








Now ities Of the Highest Quality and Finish, at the most Moderate Prices. 
BIBLIOGRAPHY of the WORKS of SIR | Illustrated Price List Post Free. 
ISAAC NEWTON : Together _ a List of Books illustrating his W. F. S. obtained the only Medal in the Great Exhibition of 1862 fox 


Life and Works. By G J. GRA 
120 Copies Printed for Subscribers. _— a few remain. Price 5s. net 
MACMILLAN & BOWES, Cambridge. 


Excellence of Construction of Mathematical Instruments, and the only 


matical Work. Silver Medal, Architects’ Exhibition, 1886. 
Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. SIR JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN, SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 


ROBERT WILHELM BUNSEN, WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 


SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 
HERMANN L, F. HELMHOLTZ. JOHN COUCH ADAMS. 


Froof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 55. od., carriage paid. 
THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s. 


Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE %F “NATURE,” 29 BEDFORD STREET, STRAND. 











Ss. Wi. STOow'=x. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 

* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for with the Beer. 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in — 
the manufacture of the ‘*S. N.” Stout; it is Brewed entirely from the finest Malt and & 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 


anyone requiring a good strengthening beverage. It is a “Sound Nutritious” Tonic, 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF.GUINEA” ALE BREWERY, LONDON, 8.W. 


~~ 


> London? 





Mathematical Instrument Manufacturer to H.M. Government, Council of 


Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
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SUBSCRIPTIONS TO “NATURE.” 


Yearly». ee eh rev ee ew we 2 28 

Half-yearly . 2 + + 2 2 ee ee ee ee 4 

mestetly 2 1 tes Ft ee ewe ve J 
wets Usieed States, the Continent, &c. :— 

s. 

Vearly . 2-2 se ee ee ee oe ww © 0 30 

Half-yearly . 2. 6 © + 6 ee ee ew oo TS 

Quarterly. . + +++ > 8 

To India, China, and Japan :— 


CoADR® aAaoR 


*eeee@ @ © 


NS oo 6 <i & 40d de Ge 

Half-yearly . 2 2 2 2 + + ee ee we 16 

Quarterly... - 2+ + +e eee ees 8B 
CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
4 s- 


AaAARK 


One-Eighth Page, or Quarter Column. . . .0 
Quarter Page, or Halfa Column. . ....1 
Halfa Page, ora Column. ........3 
0 ee ee ee ee ee ee ee. 
Money Orders payableto MACMILLAN &C 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


la 
Biarvy of Societies. 
LonpDon. 
THURSDAY, Jone 21. 

Rovat Society, at 4.30.—Further Researches on the Physiology of the 
Invertebrata: Dr. Griffiths.—Muscular Movements in Man, and their 
Evolution in the Child; Dr. Warner.—On the Electromotive Changes 
connected with the Beat of the Mammalian Heart, and of the Human 
Heart in particular: Dr. Waller.—On the Plasticity of Glacier and other 
Ice: J. C. McConnel and D. A. Kidd.—On the Organization of the 
Fossil Plants of the Coal Measures, Part XV.: Prof. W. C. Williamson, 
F.R.S.—A Study of the Thermal Properties of Propyl Alcohol: Profs. 
Ramsay and Young.—And other Papers. 

Cuemicat Society, at 8.—Ballot for the Election of Fellows.—Chloro- 
fumaric and Chloromaleic Acids; their Derivatives and Magnetic Rota- 
tions: Dr. W. H. Perkin, F.R.S.—C ombustion by means of Chromic 
Anhydride: C. F. Cross and E, J. Beva n.—Metoxylenesulphonic Acids : 
Dr. G. T. Moody.—Researches on Iso meric Change: Dr. H. E. Arm- 
strong, F.R.S.—A New Method for the Production of Mixed Tertiary 
Phosphines : Dr. N. Collie. 

SATURDAY, June 23. 
oare SociETv, at 3.—On the Photometry of Colour; Capt. Abney, 
«Kees . P 


I 
15 
5 
6 
0. 


coon 





: R.S.—Note on Continuous Current Transformer: Prof. S. I 
Thompsen.—On the Existence of Undulatory Movement accompanying 
the Electric Spark: Ernest H. Coote.—On an Optical Model: Prof. 


Riicker, F.R.S. 
TUESDAY, June 26. 

ANTHROPOLOGICAL INSTITUTE, at 8.30.—Exhibition of Pottery, &c., from 
Recent Excavations in New Mexico: Arthur S. Burr.—The Nicobar 
Islanders; E. H. Man. 

EDINBURGH. 
THURSDAY, June 28. 

MINERALOGICAL Society, at 7.—A Mangano-Magnesian Magnetite : Prof. 
Albert H. Chester.—The Distribution and Origin of the Mineral Albertite 
in Ross-shire : Hugh Miller. (Communicated by the Local Secretary.)— 
The Rock-forming Feldspars and their Determination : Alex. Johnstone, 
and Dr. A. B. Griffiths. (Communicated by the Local Secretary.)—A 
Scottish Locality for Bornite : Rev. W. W. Peyton.—With several Papers 
by Prof. W. I. Macadam. 


RICHARD ANDERSON & CO. 


Successors to SANDERSON & CO. (Established 1852). ? 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c. &c. 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 

REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL —" A LEADENHALL STREET, 
LO 


Telegrams—"‘TONNERRE LONDON.” 








Horst as 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


BACTERIOLOGIGAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F, E. BECKER & CO.,, 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gdrlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, Is. 6d. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp-» Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET. FITZROY SQUARE, LONDON. 
DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 
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HISTORY. 
SECOND PUNIC WAR. Being Chapters 


By THOMAS ARNOLD, D.D. 
With 8 Maps. Crowr 


THE 
from THE HISTORY OF ROME. 
Edite ter Notes, by W. T. ARNOLD, M.A. 


vo. 


SYSTEM OF PROVINCIAL 
ACCESSION OF CONSTAN- 
ARNOLD, M.A. Crown 8vo 


of Roman history.” 


THE ROMAN 
ADMINISTRATION TO THE 
TINE THE GREAT. By W. T. 
Ought to prove a valuable hand-book to the studen 

STORIES FROM THE HISTORY OF ROME. 
By Mrs. BEESLY. Fcap. 8vo. as. éd. 

THE HOLY ROMAN EMPIRE. By James Brycr, 
D.C.1 Fellow of Oriel College, and Re gius Professor of Civil L aw in 
the University of Oxford. Eighth Edition. Crown 8vo. 7s. 6. 


INSTITUTIONS. A Short 
ANNA BUCKLAND. With Glossary. 


OUR NATIONAL 


Sketch for Schools. By 
18mo. 15. 


A HISTORY OF ENGLAND FOR BEG ae RS. 
y 


By ARABELLA B. BUCKLEY, Author of ‘‘A Short History of 
Natural Sx cier 1ce &c With Color red Maps, Chro: logical and 
Globe 8vo. 35. 





gical 


LE( TU RES INTRODUCTORY TO THE STUDY 





OF THE LAW OF THE CONSTITUTION. By A. V. DICEY, 
L.C.L., of the Inner Temple, Barrister-at-Law ; V an Professor of 
Engl Law; Fellow of All Souls’ College, Oxford; H LL.D. 
Gla . Second Edition. Demy 8vo. res. 6d. 


WORKS BY EDWARD A. FREEMAN, D.C.L., LL.D., 


Regius Professor of Modern History in the University of Oxford, &c. 
Ol D E NC al ISH HIST ORY. With Five Coloured 
Ma N Ex r Extra Feap. 8vo. 6s. 


\ SCHOOL HISTORY OF ROME. 


& rown 8vo. 


{7 


ME THODS OF HISTORICAL STUDY. 
f Lecture Svo. ros. 6d. 

THE CHIEF PERIODS OF EUROPEAN 
HISTORY. Six Lectures read in the University of Oxford in Trinity 
Perm. 18 With an Essay on Greek Cities under Roman Rule. 


n preparation 


hee 


















HES r C RIC _ EASANS. First Series. Fourth 
t —TI ic Elements in Early Englis! 
History—1 C y e R l ns be I 
Cr I lan The ymas oO his 
Biogra s, 8 
HISTORIC AL Second Series. Second 
ion, Svo. s. 6d. 
Conte? Medieval Italy —Mr, Gi H 
eH of Ather rz 
—Alexander t —Greece during the Maced eri se 
History of Rome icius Cornelius Sulla—The Flavian Casa 8 
HISTORICAL ESSAYS. _ Third Series. 125 
ConTENTS sssions of Rome—The Illyrian F rs and 
their Land—/ 1 -verorum—The Goths at Raven e and 
Language—The Byzantine Empire—First Impressions of Ath lizeva 





rn Greece—The Southern Slaves—Sicilian Cycles—I he “Norman 
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at Palern 

THE GROWTH OF 
1 U a It IN I ROM THE 
Cr o. 


THE ENGLISH CONSTI- 
EARLIEST TIMES. Fourth Editi 


4 SCHOOL HISTORY OF GREECE. By C. A. 
FYFFE, M.A. Crown 8vo. [in preparation. 
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PUBLICATIONS 


HISTORY (continued), 
WORKS BY JOHN RICHARD GREEN, M.A.,, LL] 
Late Honorary Fellow of Jesus College, Oxford. =A 
A SHORT HISTORY OF THE ENGI] 
PEOPLE. With Coloured Maps, Genealogical Tables, and Chi 
logical Annals. New Edition, thoroughly Revised. Crown. 
8s. 6d. 134th Thousand. 





HISTORY OF THE ENGLISH PEOPLE, 
> ig 1 —F: a England, 449-1071—Foreign Kings, 


The Charter, 12 14-1291-—The Parliament, 1307-1461. With F 
Coloured Maps. ve 
Vor. 11.—The Monarcl ry; 


a7 Ne 1540—The Reformation, 1540-1 


Can. a I1I].—Puritan Englan i, 1603-1660—The Revolutior 
With Four Maps. 8vo. 16s. 
Jor —The Revolution, 1688-1760—Modern England, 176- 
Wit h Maps and Index. 8v0. 16s. 
THE MAKING OF ENGLAND. With Ma 
8vo. 16s. ; 
THE CONQUEST OF ENGLAND. With M: 
and Portrait. 8vo. 18s. 
ANALYSIS OF ENGLISH HIS’ rORY, based 
Green’s ‘‘Short History of the English People.”” By C W.A. TA 


M.A., Assistant Master, Clifton College. Crown 8vo. 38. 6d. 


READINGS FROM ENGLISH HISTORY, § 
lec oe oe 1 Edited by JOHN RICHARD GREEN. Three | 
Gk Svo. 1s. 6d. each. I. Hengist to Cressy. II. Cressy 
Cro n ie III. Cromwell to Ba laklava. 

LECTURES ON THE HISTORY ENGI 


By M. J. GUEST. With Maps. Crown 8vo. 


HISTORICAL COURSE FOR SCHOOLS 
—Edited by EDWARD A. FREEMAN, D.C.L., LL.D. 
Fell ww of Trinity C yllege, Oxford, Regius Pr fessor of M 
History 


y in the University of Oxford. 
GENERAL SKETCH OF EUROPE! 
FREEMAN, as I 


HISTORY. By EDWARD A. 
bs - tion, hese sed and I att with Chronological 
6c 


HISTORY OF ENGLAND. By Eon 


THOMPSON. New Edition, Revised and Enlarg 


Maps. 18mo. 2s. 6d. 
HISTORY OF SCOTLAND. By 
MACARTHUR. New Edition. 18mo. 2s. 
HISTORY OF ITALY. By 
HUNT, M.A. New Edition, with Coloured Maps. 18m 
HISTORY OF GERMANY. 
M.A. New Edition, Revised. 18mo. 3s. 
HISTORY OF AMERICA. By 
DOYLE. With Maps. 18mo. 4s. 6d. 
EUROPEAN COLONIES. By E. J. Pan 
M.A. With Ma 18mo. 4s. 6d. : 
FRANCE. By CHARLOTTE M. Yonce. W 


Maps. 18mo. 35. 6d. 


HISTORY PRIMERS.—Edited by |] 


RICHARD GREEN, M.A., LL.D., Author of “ A Short H 


of the English People.” 4 
ROME. By the Rev. M. Creicuron, M.A,, ! 
Professor of Ecclesiast _ Scouse in the Uni 
With rr Maps. 18mo. 

GREECE. By C. A. Fvrrr, M.A., Fellow 2 
late Tutor of University College, Oxford. With 5 Maps. 0 
EUROPEAN HISTORY. By E. A. FREEMA! 
D.C.L., LL.D. With Maps. 189 1s P 
GREEK ANTI( JUITIE S. By the Rev. J. ! 
MAHAFFY, M.A. Illus trated. Is. - ae 
By H. F. To 
D.C.L. Maps 


ed, with C 
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CLASSIC AL GEOGRAPHY. 

G E ‘OG RJ APHY. By Sir G. Grove, 

ROMAN ANTIQUITIES. By Prof. Wii's 
Illustrated. mo. Its. 


FRANCE. “By > CHARLOTTE M. Yonce. 18mo. ! 
CO., LONDON. 
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HISTORY (continued). 





A GENEALOGICAL STEMMA OF roe KINGS ; A SCHOOL HISTORY OF ROME. By G. G. 


q e . HOLE. On RAMSAY, M.A., Professor of Humanity in the University of Glasgow. 
pod : “ L AND AND FRANCE. By the Rev. With Maps. Crown 8vo. (lu preparation. 
Sheet. 15. 

. és ere THE EXPANSION OF ENGLAND. By J. R 

tT > —_— “tic = “* 4 

CHRONOLOGICAL TABLES. A _ Synchronistic SEELEY, M.A., Regius Professor of Modern History in the University 
ae sngement of the Events of Ancient History. By Rey. ARTHUR of Cambridge. Crown 8vo. 45. 6d. 


. NNINGS, Rector of King’s Stanley, G re Author of 


4 Commentary on the Psalms,” “Ecclesia Anglicana,” “Manual of | OI7R COLONIAL EXPANSION. Extracts from 


istory,” &c. Demy 8vo. 55. J 
eases H sia the above. By the same Author. Crown 8vo. Sewed. 1s. 


A MANUAL OF ANCIENT GEOGRAPHY. _ A SHORT HISTORY OF INDIA AND OF THE 
; From the German of Dr. H. KIEPERT. Crown 8vo. 5s. FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 
BURMA. By J. TALBOYS WHEELER. With Maps. Crown 8vo. 


NEW HISTORICAL ATLAS AND GENERAL | ™ is 
HISTORY. By R. H. LABBE RTON, Litt.Hum D. 4to. New A COLLEGE HISTORY OF INDIA, Aaiesie ail 


Edition, Revised and Enlarged. 15s. European. By the Same. With Maps. Crown 8vo. 3s. 6d, 


A SHORT MANUAL OF THE HISTORY OF | CAMEOS FROM ENGLISH HISTORY. By 
INDIA. With an Account of Inp1a as iris. The Soil, Climate, and CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe.” 
Productions > ~ People, their Races, Religions, Public Works, and Extra Fcap. 8vo. New Edition. 5s. each. (1) FROM ROLLO TO 
meoeamees e Civil Services, and System of [omg mn. By Sir EDWARD II. (2) THE WARS IN FRANCE. (3) THE WARS 
ROPER | THBRIDGE, M.A., C.I-E. With Maps. Crown 8vo. 5s. OF THE ROSES. (4) REFORMATION TIMES. (s) ENGLAND 

AND SPAIN. (6) FORTY YEARS OF STUART RULE (1603- 

A SUMMARY OF MODERN HISTORY.  Trans- 1643). 


lated from the French of M. MICHELET, and continued to the EUROPE: AN HISTORY. Narrated in a Series ot 


r 1e. by M. Simpson. xlobe 8vo. s. 6d. 
Present Time, by M. C. M. Simpson. Globe Bvo. 4s Historical Selections from the Best Authorities. Edited and Arranged 


y E EWELL and C. M. YONGE. Firs Series, 1003-115 
ENGLAND UNDER THE ANGEVIN KINGS. New’ Editi ; : 


ition. Crown 8vo, 6s. Second Series, 1088-1228. New 
By KATE NORGATE. With Maps and Plans. 2 Vols. 8vo. 32s. Edition. Crown 8vo. 6s. 

a alae a ‘ > © CQey | THE VICTORIAN HALF-CENTURY--A JUBI- 

SCAN DIN AVIAN HISTORY. By E. C. Orri, LEE BOOK. By C.M. YONGE, Witha New Portrait of the Queen. 
With Maps. Globe 8vo. 6s. Crown 8vo, Paper Covers, 15.; Cloth, 1s. 6d. 





MACMILLAN & CO., LONDON. 








PALADLITHIG MAN IN. NORTH-WEST MIDDLESEX: 


The Evidence of his Existence and the Physical Conditions under which he 
Lived in Ealing and its Neighbourhood, Illustrated by the Condition and 
Culture presented by Certain Existing Savages. 


BY JNO. ALLEN BROWN, F.GS., F.R.G.S 


The Andiquary says :—‘‘ As a record of Palzolithic mam in Britain the book is exceedingly valuable ; but as a specimen of 
good, sound local work, it surpasses, we think, many efforts of the present day, and we should like to see it made a model for 
similar work elsewhere. All Middlesex antiquaries will certainly welcome it.” 


The Atheneum says :—‘* Mr. Allen Brown’s book is to be commended as representing the work of a local observer who has 


4 
industriously searched every new geological exposure in his own locality, and whose diligence has been rewarded by some interesting 
discoveries,” 


The Spectator says :—‘‘ It is evidently the work of a careful explorer and diligent student, and as such is a valuable contribution 
to archeology.” 


The Academy says:—‘‘It will thus be seen that the author’s researches supplement those of General Pitt-Rivers, Mr. 
Worthington Smith, and other workers in the northern part of the Thames Valley, and that his book forms an acceptable addition 
to the literature of prehistoric archeology.” 


MACMILLAN & CO,, LONDON. 
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RECENT SCIENTIFIC WORKS. 


BIOLOGY (A TEXT-BOOK OF). Com- 
prising Vegetable and Animal Morphology and Physiology. By J. R. 
AINSWORTH DAVIS, B.A.. Lecturer on Biology in the University 
College of Wales, Aberystwyth. Crown 8vo, with 158 Illustrations. 
12s. 6d. 


EMBRYOLOGY (AN INTRODUCTION 


TO), for the Use of Students. By A. C. HADDON, M.A,, 
Professor of Zoology in the Ro yal Co Si ge of Science, Dublin. Ro yal 
8vo, with 190 Illustrations. 18s. 


PRACTICAL PHYSIOLOGY (OUT- 


LINES OF). Including E xperime ntal and Chemical Physiology, with 
Reference to Practical Medicine. A Laboratory Hand-book for the > use 
of Stude By Prof. STIRLING, M.D., Sc.D., Owens College, 
Shecctbeanen. Crown 8vo, with 142 Illustrations. 8s. 6d. 


STEAM AND STEAM-ENGINES (A 


TEXT-BOOK ON), for the Use of Students preparing for Competitive 
Examinations. By Prof. JAMIESON, M.Inst.C.E., &c., Glasgow 
Technical College. With over 200 Illustrations and 4 Folding Plates. 
Tuirp Epition, revised. 75. 6d. 


ELECTRICAL RULES AND TABLES 
A POCKET-BOOK OF). By J. MUNRO and Prof. JAMIESON, 
Pocket Size, with Numerous Diagrams, FirtxH Epirion, Revised 
and Enlarged. Leather, 7s. 62. 


MANUAL OF). By A. E. SEATON, M. Inst. Naval Architects, 
M. Inst. Civil Eng., M Inst. Mech. Eng., Lecturer on Marine Engin- 
eering, Royal Nav al College, Green: wich, With Numerous Illustrations. 
SEVENTH EpiTion, revised. 18s. 


FirtH ANNUAL IssvE. Handsome Cloth, 7s. 6d. 


THE SCIENTIFIC AND LEARNED 
SOCIETIES OF GREAT BRITAIN AND IRELAND (YEAR- 
BOOK for 1838). Compiled from Official Sources, and comprising, 
besides other Official Information, Lists of the Papers read during 
1887 before every Society of importance in the United Kingdom. With 
Appendix, comprising a List of the Leading Scientific Societies 
throughout the World. 


** The YEAR-BOOK of SociETIEs is a rec ord which ought to be or = 
GREATEST USE for the progress of Science.”—S1r Lyon Piayrair, K.C.I 
M.P., F.R.S., Past-President of the British Association. 

“ It goes olen yst without saying that a hand-book of this subject will be 
in time one of THE MOST GENERALLY USEFUL works for the library or the 
desk.” — Times 


London: CHARLES GRIFFIN & CO., Exeter Street, 
Strand. 





BEES AND BEE-KEEPING : Scientific and Prag 
By F. R. CHESHIRE, F.L.S., F.R.M.S., Lecturer o i 
South Kensington. Vol. I. Scienriric. A complete 
Anatomy and Physiology of the Hive Bee. Price 
PRACTICAL MANAGEMENT OF Begs. Price 8s. 62. 

“This is a very interesting book. . . . The illustrations are admirable’ 

Saturday Review. ‘, 


BUTTERFLIES AND MOTHS, COLLECTING. 


Being Directions for Capturing, Killing, and Preserving Lepi 
and their L Arve. Illustrated. ~Reprinted, with Additions, from ‘ — “ 
tical Taxidermy.” In Paper, price rs. a 
‘One of the handiest little helps yet published.”"—Z.rcedsior. 
CAGE-BIRDS, BRITISH. Containing Full Direct , 
for Successfully Breeding, Rearing, and Managing the \ arious Bri 
Birds that can be kept in Confinement. Ih ustrated with c loured Pla 
and numerous finely-cut Wood Engraving By R. L. WALL ACE f 


Price ros. 6d. ; also in Monthly Parts, price Sod. 
“Ts calculated to be most useful.”—Fiedd. 


NATURAL HISTORY SKETCHES among the Car. 
nivora—Wild and Domesticated ; with Observations on thei 
Mental a, By ART HUR NICOL S, F G. SE 7 @ 
hee ——," Yotes,”” “‘The Puzzle of Life.” Iilustrat ed by ). 
Nett cesuip, C. E, Brirtan, and T. W. Woop. Price 5s. 
* This little rar sh is full of interest.’’—Nature. 


SPEAKING PARROTS, THE. A Manua! on th 
of Keeping and Breeding the principal Talking Parrots in Confine 
3y Dr. K. RUSS. With Coloured Plates. Price 6s. 6d. 
‘ Here is all that can be desired ; the directions how to feed and |} 
bine foreign birds in health are given by the greatest authority | 
Public Opinion. 


TAXIDERMY, PRACTICAL. A Manual of Instruction 
to the Amateur in Collecting, Preserving, and Setting- up Natural His. 
tory Specimens of all kinds. Fully Illustrated with Engravings of To 
Examples, and Working Diagrams. By MONTAGU BROWNE 
F.Z.S., Curator of Leicester Museum. New and Enlarged Edition 
Price 7s. 6d. 

‘*Throughout the volume is essentially practical.”—Daily Telegraph. 

ZOOLOGICAL NOTES on the Structure, Affinities, 
Habits, and Faculties of Snakes, Marsupials, a Birds ; with Adve 


tures a ng, and Anecdotes cf, them. By ARTHUR NIC ILS, 
F.G.S., F.R.G.S. Price 7s. 6d. 
From “on RuskIN :—“‘I have just opened your proofs, and am entirely 
delighted by the glance at them. . . . The engraving of the cobra—Mr. 
Babbage’s—is the only true drawing of it I ever saw.”’ 


* All Books Post Free on Receipt of Price. 
London: L. UPCOTT GILL, 170 Strand, W.C. 





















HICKS, 


MAKER 


JAMES J. 


WATKIN 
ANEROID BAROMETER. 


THE NEW PATENT 
Wholesale Manufacturer of 


All kinds of Meteorological Instruments, &c., 
8, 9, &10 Hatton Garden, London, E.C. 





2] 






Range- 


igures instead of 


} 
Finder, is made with three Circles of Fi 
ivi ale, combined with 


the invention of Major 
pplication 


This wonderful Instrument, 
ne Inventor of the famous 
The illustration represents the 
‘* THE ANEROID OF THE FUTURE.” 
Further Particulars on 


oue, thus giving a much more open sc 
correctly described as 


greater length of range. 


WATKIN, R.A., t 





Magic obese 
Slides, and Accessories. 





EN, _— & RAYMENT “OPT 


Manufacture for the Trade ONLY 





- 
oe 





CaTaocus FREE, 
cd 


Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 





Printed by RicHarp CLay anp Sons, LimiTep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Publish 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, June 21, 1888. 


ed by 





















ALI 


NE 











88 


ee 


Actical, 
ulture at 


he Art 


inement. 


1 how to 
iving.”"— 


ruction 
ral His- 
of Tools, 
OWNE 
Edition 
raph 

nities, 
1 Adven- 
TICOLS, 


| entirely 
bra—Mr. 


| 


Application. 


Particulars on 


Further 


ee 
b 
a 
= 
2s 
2 
= 
= 
fa 
° 
a 
_ 
° 
re 
: 
e 
= 
4 

















| 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 


Of Nature trusts the mind which seat aye.” —WoORDSWORTH, 
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MICROSCOPIC OBJECTS. 


ALL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 


COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 





R. AND J. 


BECK, 


68 CORNHILL, LONDON, E.C. 
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WATKIN. ANEROID BAROMETER. 





This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future,” 





J, J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E,C, 


BROWNING’S CHEAP SERIES OF 
SUPERIOR RAPID RECTILINEAR 
LENSES, 


WITH 


Set of Waterhouse Diaphragms Complete. 


THE BEST LENSES MADE FOR 
Landscape, Architectural, & Instantaneous 
Work or Groups. 


4 Plate to Cover 
x 63” » 7256 6d. 


Price of } Plate to cover 5” X 4”, 275. 6d. ; 
64” x 43”, 375. 6d. ; whole Plate to Cover 83” 


Browning’s New List of Prices of Photographic Apparatus, Plates, 
and Chemicals, just Published, sent Post Free. 





JOHN BROWNING, 
63 STRAND, LONDON, W.C. 
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cEremneten BINOCULARS. 


TWO AND THREE GUINEAS 
AND UPWARDS, IN SLING CASE, COMPLETE 


NEGRETTI & ZAMBRA, 


ScientTiFic INSTRUMENT MAKERS TO THE QUEEN 
HOLBORN VIADUCT, E.C. 
es:— 
45 CORNHILL, 122 REGENT STREE”. 
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THE MASON COLLEGE, 
BIRMINGHAM. 


The NEXT SESSION (1888-89) will commence on MONDAY, 
October 1, 188 

The SYLL ABUS, containing full information as to the various Courses of 
Instruction, Entrance and other Scholarships, Prizes, Lec.ure Days and 
Hours, Fees, &c., is published by Messrs. Cornisu New Street, 


Birmingham, price ‘6d. ; by post 8d. 
GEO. H. MORLEY, Secretary. 


THE MASON COLLEGE, 
BIRMINGHAM. 


TANGYE TECHNICAL SCHOLARSHIP IN CHEMISTRY. 


An EXAMINATION in THEORETICAL and PRACT ICAL 
CHEMISTRY for the above Scholarship, which is of the value of £3 
tenable for one year, will be held in the College on THURSDAY and 
FRIDAY, July 12 and 13, 1888. 

The holder of the Scholarship will be required to devote the whole of his 
time to the study of Chemistry, in the Chemical Labors atory of the College. 

Further particulars may be obtained on application to 


GEO. H. MORLEY, Secretary. 


OPEN SCHOLARSHIPS in NATURAL 
SCIENCE, of the value of 125 Guineas and £60 are awarded Annually 
in OCTOBER at ST. THOMAS’S HOSPITAL MEDICALSCHOOL, 
Albert Embankment, S.E. For Particulars apply to the MEDICAL 
SECRETARY. 

W. M. ORD, Dean. 
Rm. Ws REID, Vice-Dean. 








B. Sc. PREPARATION. —Geology E Honours, 


Physiology Honours, Chemistry, Mathematics, Logic, Psychology : by 
London Graduates. Personally or by Ce rrespondence. Practical 
Work.—“ Science,” 63 Finsbury Pavement, E.C. 


THE BRISTOL UNITED GAS LIGHT 
COMPANY. 


The DIRECTORS of the BRISTOL UNITED GAS LIGHT COM- 
PANY are about to appoint a C HE! MIST at each of their Avon Street, 











Canons’ Marsh, and Stapleton Road W orks, and invite Applications for the | 


Ap pointments. 

‘Lhe Candidates selected will be required to devote the whole of thei r time 
tothe Duties of their respective Offices, and must be capable of making the 
usual ‘Tests and Analyses required in Gas Manufacture. 

The commencing Salary in each case will be £80 per Annum. 

Personal Canvassing will be a Disqualification 

Applications, with Co/ of Testimonials, must be sent in addressed t 
the CHAIRMAN of the Cx omp any, not later than 10 a.m. on MOND AY, 


Juiy 30 prox. 
JAS. V. GREEN, Secretary. 
Gas Light Offices, Canons’ Marsh, June 21, 1888. 

















CANTERBURY MUSEUM — CHRIST- 
CHURCH, NEW ZEALAND. 


The DIRECTORSHIP of the CANTERBURY MUSEUM is now 
Vacant by the Death of Sir Julius von Haast. 
Annum, and £100 will be allowed for Passage Money. The Duties are 
those which are usually expected of the Curator of a Museum of Ger ] 
Natural History. Applicants for the Curatorship are a to send a 
full Statement of their Qualifications to F. DE C. LET, care of the 
Agent-General he New Zealand, 7 Westminster Chambers, Victoria Street, 
London, S.W., before JULY 28 Next, where further Particulars can be 
obtained if necesss ary. 


NATURAL HISTORY COLLECTION 
FOR SALE.—By Private Arrangement.—The Collection of a Lady, 
consisting of MINERALS, FOSSILS, and RECENT SHELLS. 
Has occupied thirty years in its formation, and been brought from all 
parts of the world; 
Walnut-wood Cabinets. 
seen by appointment.—Letters to be addressed ** B.,’ 
Crescent, W. 


- JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. RUCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGES1 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 

















To be sold separately or all together. Can be 
4 32 Lansdowne 





Arranged for the Selection of Single Specimems, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREE1, FITZROY SQUARE, LONDON, 





The Salary is £400 per | 


LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Alcyonella fungosa, with sketch 
and description. He also sent out Leptodora hyalina, Brachionus pala, 
Lophopus crystallinus, Melicerta ringens, Stephanoceros, Argulus foliaceys 
Cordylophora lacustris, Volvox globator ; also Ameeba, Hydra, Vorticella_ 
Crayfish, and other Specimens for (Huxley and Martin’s) Biologica) 
Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 105. 6d. 





Portfolio of Drawings, Eleven Parts, 1s.each. 


OUTLINES OF PHYSIOGRAPHY, 
THE MOVEMENTS OF THE EARTH. 


BY 
J. NORMAN LOCKYER, F.R.S 
Correspondant of the Institute of France, Foreign Member of the e Academy 
of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 
Normal School of Science, and Examiner in Physiography for the Science 
and Art Department. 
The Schoolmaster says :—‘‘ Mr. J. Norman Lockyer is the author of the 
latest and most general theory of the growth of the universe, and he aff rd 





| another illustration of the fact that the men who devote the largest portion 


of their lives to original investigations in a particular field of knowledge are 
often the most successful in popularizing the facts of their science, and in 

preparing such simple accounts of them as can _be understood, and will be 
found interesting by school boysand girls. . . . The book is to be followed by 
others on other parts of the extensive subject of phy siography. . The first 
instalment of Mr. Lockyer’s task is so well done that we are sure it will yield 
to all who enter on the study of this part of physiography in th 1e connectec 


| way in which it is here laid out an ample and immediate reward. 


London : MACMIL LAN & CO. 


GEOLOGICAL COLLECTIONS. 


Fossils, Minerals, and Rocks, labelled with Name, Locality, 
roo Specimens, 25s. 





Comprising 
and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, ON, Mineralogist, &e., &C., 


Of 277 STRAND, ESTABLISHED 1840. 


Cabinets, Glass-topped Boxes, 





The Lease of these Premises having expired, he has the 
pleasure to announce that on and after JUNE 24 his Business 


| will be transferred to 


all named and localized ; contained in three large | 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES'S” HALL. — 


MINERALS. —On Sale: an Extensive Col- 


lection of MINERALS, comprising 934 Specimens in Splendid Condition, 
with Cabinet. Also a few good Freestone Fossils.—May be seen oa 
Application to Ropgrt RicHarvson, Southowram, near Hz alifi ax. 


LANTERN SLIDES 
FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 


300k Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 


The List, which includes some choice productionsfrom the Owens College 





From Microscopic Slides, 


(by permission), post free for One Stamp, 
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Now Ready, Price 6s. 

Vol. XXII. New Series, Vol. 1I1.—Part IV. JULY 1868. 
THE JOURNAL OF ANATOMY AND | 
PHYSIOLOGY, 

NORMAL AND PATHOLOGICAL. 
CONDUCTED BY 
Profs. HUMPHRY, TURNER, and McKENDRICK. 

Contents. 
oe 5 Tuckerman, M.D. Anatomy of Papilla Foliata of Human Infant. 
XVI 


“ 







rs) 


ell, M.B. Enpiphysis Cerebri in Petromyzon fluviatilis. 


Development and Transition of Testis, Normal and 


we 


ne 


2<f Ligaments. Part V. 
Comparison of Convolutions of Seals and 
: V f yora, and of Apes and Man. 
rof. J. “B. Hayc eu an . W. Carlier, M B. Morphological Changes 
that occur in Human B I. od during Coagulation. 

7. W._A. Lane, M.S. ‘Anatomy and Physiology of the Shoemaker. 
(Plate XIX.) 
s, M.D. Some Points in the Anatomy of Alegapiera 
Part ITI. (conti inued). 
gs of the Anatomical Society of Great Britain and Ireland. 
Index to Vol. XXII. (N.S. Vol. 11.). 


WILLIAMS & NORGATE, 14 Henrietta Street, C ovent Garden, London ; 
and 20 South Frederick Street, Edinburg 


JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 

(Published in February, April, June, August, October, and December). 
NON-FELLOWS 5s. per Number. 


Edited by FR: vain name LL. P: B.A., one of the er eg of the 
Society, with the assistance « A. W. 3ENNETT, M.A., B.Sc., F.L.S. ; 





Dr 
m 





). 





, 





F. JerFrey Bewr, M.A.,: F. ‘ZS. ; JoHN MAayaALt, Jun., ¥.Z.S. 
G. Hess, M.A., M.D. . and J. ARTHUR TuHomson, M.A.,, Fell ws of 
the Society. 

In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal contains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany 
(more especially Invertebrata and Cryptogamia), and Microsc py, consisting 
of Abstracts of the principal Papers published in the leading Journals, 
Transactions, &c., of all countries. 

No such a summary of the scattered periodical literature of British and 
Foreign Biological and Microscopical work is elsewhere to be obtained, 
obviating as it does the difficulty that has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping ax courant with what 
is being dene by-their fellow-workers of this and other countries. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and 20 South Frederick Street, Edinburgh. 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 


With the Assistance of 
FREDERICK Bonp, F.Z,S. RICHARD SouTH. 
Epwarp A. Fitcn, F.L.S. JENNER WeIR, F.L.S. 
F. BucHANAN Wuite, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WooncuT ILtustraTions and occasional LirHoGRAPHED and CHRomo- 
LITHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 











DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 








must be paid for with the Beer. 
Neither sugar, saccharum, a any of t 
the manufac ture of the “*S. N.” Stout; it | is 
Hops ; it is, too, more hopped th n Stou 
nutritious, it is an exce llent Tonic 
anyone requiring a good strengthen 





THE “HALF-GUINEA” ALE 


ss. IW. Ssrou=x. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 


and very much recommended by Medical men, 


WALTHAM BROTHERS, 


NEW EDITION OF MITCHELL’S * ASSAYING.” 


Sixth Edition, with 201 Woodcuts, 8vo, Price 315. 6d, 


A MANUAL OF 
PRACTICAL ASSAYING. 


By JOHN MITCHELL, F.C.S. 
Edited by WILLIAM CROOKES, F.R.S., Pres.C.S. 


*,* The last editicn of Mitchell’s ‘‘Assaying” was published in 188z, 
and, a new edition being required, the opportunity has been taken of re- 
writing some of the descriptions which the progress of research had made 
old or ill-adapted to modern requirements. At the same time much new mate 
ter has been introduced, and matter which had become obsolete has been 
omitted. The number of woodcuts has been increased from 188 in the last 
edition to 201 in the present edition, whilst the number of pages, notwithe 


standing numerous excisions, has grown from 809 to 826 


London: LONGMANS, GREEN, & CO. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, "and others interested in the 
managementof land throughout the United Kingdom. 





The AGRICULTURIST is published every Wednesdayafternoon in time 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL« 
TURIST a first-class medium for reaching that Class. 

Price 34. By post 34d. Annual Subscription, payable inadvance, 14s. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C, and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. W. Dovcras, W. W. Fow er, M.A. 
F.L.S., R. McLacuian, F.R.S., E. SAUNDERS, F.L.S., and 
H. T. STAINTON, F.R.S. 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subsesiption—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 


| volumes may be had separately or together, at 7s. each.’ 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
adress. 





THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartrna, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds; occurrence of 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British’ reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history b oks. Occasional translations from foreign zoological 
journals of important and interesting articles in various branches of zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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TWO NEW VOLUMES IN THE 


NTERNATIONAL SCIENTIFIC SERIES. 
ORIGIN of FLORAL STRUCTURES 
THROUGH INSECT 


AND 


OTHER AGENCIES. 


By the Rev. Prof. GEORGE HENSLOW, 
F.L.S., F.G.S. 








Crown 8vo, with 80 Illustrations, 5s. 
THE 


GEOLOGICAL HISTORY of PLANTS. 


By Sir J. WILLIAM DAWSON 
C.M.G., LL.D., F.R.S., &c. 





London: KEGAN PAUL, TRENCH, & CO. 





This Day, Fourth Edition, with 36 Illustrations, Cloth, 3s. 
MANAGEMENT OF ACCUMULATORS 
AND PRIVATE ELECTRIC LIGHT INSTALLATIONS. A 
Practical Hand-book. By SIR DAVID SALOMONS, Bart., M.A. 
Fourth Edition, Revised and Enlarged. 


Just Published, Second Edition, with 60 Illustrations, Cloth, 3s. 
ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS: A Practical Hand-book. By S. R. BOTTONE. 


‘*Supplies a want felt by even the cleverest of young philosophers.”— 
Spectator. 


London: WHITTAKER & CO., Paternoster Square, E.C. 














Just Published, Second Edition, Crown 8vo, Cloth, 6s. 
PRACTICAL EDUCATION. 
the Development of Memory, the Increasing Quickness of Perception, 
and Training the Constructive Faculties. By CHARLES G. LELAND. 
More than 60,000 Copies of the Work, of which this is a gre atly improved 
and enlarged E dition, were published in the United States. 
es It deals with the whcle subject in such a downright prac tical 


fashion, and is so much the resuit of long personal experience and observa- 
tions, as t y render it a veritable mine of valuable suggestions.” —2ritish 
Architect 
**. . . Should be read by all those who aspire to the art of teaching.” 
—Engineering. 
London: WHITTAKER & CO., Paternoster Square, E.C. 





> Ea 


Mathematica! Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, L ORPOS, w.c. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 








Writing becomesa pleasure when this Inkis used. It has been adopted in 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


It writes almost instantly full Black. |Flows easily fromthe Pen 
Does not corrode Steel Pens. Blotting-paper may be appl lied atthe 
Is cleanly to use, and not liable to Blot.!' moment of writing. 


Can be obtained in London, through Messrs. BARcLay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street ; and to be had of all Stationers. 

BEWLEY & DRAPER (Limited), Dublin. 


Treating of | 





GLASGOW AND THE HIGHLANDS, 
7 i (Roy al Route v7é Crinan and Caledonian Canals. ) 
ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 a.m., from Greenock at 9 am., in connection wit 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe 
Skye, Gairloch, Staffa, reo Glencoe, Islay, Stornoway, &c. Official 


Guide, 34: ; Illustrated, 6d. and 1s. Time Bill with Map and Fares, free 
rom the Ow ner, DAVID MACBRAYNE, 119 Hope Street, Glasgow. 








Now Ready. 


INTRODUCTORY INORGANIC 
ANALYSIS: a First Course 4 Chemical Testing. By ERNEST H 
COOK, D.Sc. Lond., F.1.C., F.C.S., Associate of the Royal College of 
Science, Physical Science Master, Merchant Venturers’ School, Bristol 
Crown 8vo, Cloth, 1s. 6d. 


London: J. & A. CHURCHILL, 11 New Burlington Street 


Second Issue, in Two Sizes, 64d. and 2d., Post paid. 
LONDON WEATHER CHART, 1888. 
By B. G. JENKINS, F.R.A.S. 


In use at Windsor Castle, on the Estates cf many of the Nobility, and o 
several of the Ships of War. 





** So far substantially correct.” —Glode. 
Free Copy to any Public Library or Reading-room. 
London: R. MORGAN, 33 Westow Street, Norwood, S.E. 





DAY’S BRITISH SALMONID&. 
Just Published, Imp. 8vo, Cloth, 42s. 
BRITISH and IRISH SALMONIDZ. 


By FRANCIS DAY, F.L.S., F.Z.S., &c. 12 Plates, 9 of which are 
highly Coloured. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London; and 20 South Frederick Street, Edinburgh. 


F. H. BUTLER, M.A.0xon., A.R.S.Mines, ée,, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Recently Received :—A Fine Series of Wealden Plant Remains, including 
various Forms new to Britain; a large accession of Mounted Recent and 
Fossil Foraminifera, Microscopic Sections of Overley Hill Spheruliti 
Devitrified Liparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon- 
zonite. 

Now in Stock:—A limited number of Brilliant 
‘‘ Butterfly ” Twin Calcites from a new locality, between 
2 and 5 inches across. 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine 
MORELLA, still and sparkling, products of the famous Kent Morel la 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London. 











INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S: NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 


WATCHES. 


| WATCHES and CLOCKS 2t 

REDUCED PRICES, sent post 
| free on application to E. DENT 
| and Co., Makers to the Queen, 
| 61 STRAND, LONDON, W.C., 
| or 4 ROYAL EXCHANGE. 


FRY’S 


Pure Concentrated 


COCOA 














Testimonials. 





Ask your Grocer 
for a Sample 
and Copy of 
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SUBSCRIPTIONS TO “ NATURE.’ 
rarer 
Half-yearly 2-2 ee se ee wees 14 6 if 
Quarterly... + 5 ee ee eee ee 7 6 
To the United States, the Continent, &c. :— JOFSIO, stank 


Vearly «+ see ewe 
Half-yearly . 2 2 0 © eo eo oe ow oo oO NS 
Quarterly. .... 


To India, China, and Japan :— 


s. @ 
re a ee ee oe 33 6 
Half-yearly . 2. 2 2 se eee evens 16 6 
Quarterly. 2.22 2 ee eee eevee 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
s 


One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. .... . #25 © 
Halfa Page, ora Column. ......¢-. 4 5 6 
LP ee ae ae ee ee 6 60 


Money Orders payableto MACMILLAN & CO. 








CFFE 2 29 BEDFORD STREET, STRAND, W.C. 
Diary of Socicties. 
LONDON. 


MONDAY, Jvty 2. 
RovaL INSTITUTION, at 5.—General Monthly Meeting. 
FRIDAY, Juwy 6. 


Ggo.ocists’ AssociATION, at 8.—On'the Rhetics and Lias of Glamorgan- 
shire: H. B. Woodward.—On the..Geology of the Forest of Dean: E. 


Wethered.—On the Clays of Bedfordshire: A. C. G 
EpIn}urcu. 
THURSDAY, June 28. 


. Cameron. 


MinERALOGICAL Society, at 7.—A Mangano-Magnesian Magnetite : Prof. 
Albert H. Chester.—The Distribution and Origin of the Mineral Albertite 


in Ross-shire: Hugh Miller. 


(Communicated by the Local Secretary.)— 


The Rock-forming Feldspars and their Determination : Alex. Johnstone, 


and Dr. A. B. Griffiths. 


(Communicated by the Local Secretary.)—A 


Scottish Locality for Bornite: Rev. W. W,. Peyton.—With several Papers 


by Prof. W. I. Macadam. 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 


CORN FLOUR 


Is a Household Requisite of Constant Utility 
For the Nursery, the Family Table, and the 


Sick Room. 





ROT-PROOF GREEN RICK CLOTHS 


WILL LAST A LIFETIME. 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE. 


THE SHAKESPEARE COT 


IS THE LIGHTEST AND STRONGEST PORTABLE BED 
MADE. 





BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, S.E. 


Will send Full Particulars on application. 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening. 

For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A. 
BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 

STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


RICHARD ANDERSON & CO,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 












ELECTRIC BELLS, 
SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


| 22 Kirkgate Buildings, Huddersfield, 
| LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 











Tag Telegrams—‘‘TONNERRE LONDON.” 
SECOND EDITION. 


GRIFFIN’S 
‘CHziMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


| A GATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
| Demy 8vo, 480 pp., IIlustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 








JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
| 


LONDON, Ww. C, 
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Now Ready, Third Edition. 
ADAPTED TO THE NEW BRITISH PHARMACOPEGIA, 1885. 


Medium 8vo, Price 21s. 


A TEXT-BOOK OF PHARMACOLOGY, THERAPEUTICS, and MATERIA MEDICA 
By T. LAUDER BRUNTON, M.D., D.Sc., F.R.S., Fellow of the Royal College of Physicians ; Assistant Physician 
and Lecturer on Materia Medica at St. ‘Bartholomew’ S Hospital ; Examiner in Materia Medica in the University of London, 
in the Victoria University, and in the Royal College of Physicians, London; Late Examiner in the University of 


Edinburgh. 
ADAPTED TO THE UNITED STATES PHARMACOPCEIA BY F. H. WILLIAMS, M.D., 
BOSTON, MASS. 
‘*It is simply a mine of wealth both for students and practitioners. It is thoroughly practical and thoroughly reliable . , , jg 


undoubtedly the best treatise on the subject in the English language.” —Sritish Medical Journal. 
*¢ A work which marks a distinct epoch, a turning-point in the history of medicine. It is not a mere compilation «+. butit 
és essentially a new departure breaking away from well-worn tracks into a new and almost unknown region.” — Medical Times and 


Gazette. 
BY THE SAME AUTHOR. 


DISORDERS OF DIGESTION: THEIR CONSEQUENCES AND TREATMENT, 
This Work contains, in addition to the Lettsomian Lectures, a — of other Papers by the Author on similar subjects, 
8vo, 10s. 


‘* Distinguished by accurate observation and original thinking, these papers have been largely instrumental in moulding current 
medical opinion in regard to many of the subjects with which they are concerned.’ ’"— Edinburgh Medical Journal. 
**We can cordially recommend the volume, as one which combines much practical and technical information and sound 


common sense.” —London Medical Record, 


MACMILLAN & CO., LONDON. 


SCIENTIFIC WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. | SIR JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY. | WILLIAM HARVEY. 

CHARLES DARWIN. | SIR GEORGE B. AIRY. 

JOHN TYNDALL. | J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE., JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. | JAMES PRESCOTT JOULE. 
ROBERT WILHELM BUNSEN. | WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. | ARTHUR CAYLEY. 

SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 

HERMANN L, F. HELMHOLTZ. | JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE OF “NATURE,” 29 BEDFORD STREET, STRAND. 





| Excellent Copies of the actual, natural Handwriting, als 
MADE WITH BOILING WATER. ~ | Sueenea Music, even of elaborate Sketches, Pro- 


ammes, Plans (up to Double-Elephant size), Shorthand, and 


FE QP a = 3 S Type. -Writing are easily, quickly, and cheaply produced by the 
CRATEFUL—COMFORTING. A U T 0 F 0 ir Y | ST 


| Very fluid ink, used withordinary pen and oe. “ee Circulars resemble 


written letters. Used at the House of Lords, & 
| AUTOCOPYIST DEPT. ga Ld.), 
| London Wall, London, and 52 Princess Street, Manchester. 








MADE WITH BOILING MILK. MOORE BROS: 
AN Osteologists, Disarticulators, &c., 
INFALLIBLE| :; KREMLIN DRIVE, LIVERPOOL, 
REMEDY Have OreNED A CENTRAL SHOWROOM at 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and +RPOOL 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 49 HARDMAN STREET, LIVE 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 

GOUT, RHEUMATISM, and all Skin Diseases it is unequalled.) wiere OsTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED: 


Near the Philharmonic Hall, opposi‘e the Church for the Blind), 
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MESSRS. MACMILLAN AND GO,.’8 MATHEMATICAL WORKS. 





ARITHMETIC AND MENSURATION, 


Arithmetic in Theory and Practice. By J. Broox- 

— SMITH, M.A., LL.B., St. John’s College, Cambridge; Barrister-at- 
Law; one of the Masters of Cheltenham College. New Edition, 
Revised. Crown 8vo. 45. 6d, 

Arithmetic for Schools. By Rev. J. B. Lock, M.A., 
Senior Fellow, Assistant Tutor, and Lecturer of Caius College, Teacher 
of Physics in the University of Cambridge, formerly Assistant Master at 
Eton. With Answers and 1000 Additional Examples for Exercise. 
Second Edition, Revised. Globe 8vo. 6a. Or in Two Parts :— 
Part 1. Up to and including Practice, with Answers. Globe 8vo. 2s. 
Part IJ. With Answers and 1ooo Additional rye for Exercise. 
Globe 8vo. 35. A Key is in the press. 

*,* The complete book and both parts can also. be obtained without 
answers at the same price, though in different binding. But the edition with 
answers will always be supplied unless the other is specially asked for. 

Arithmetic for Beginners. A School Class-book of 
CoMMERCIAL ARITHMETIC. By the same Author. Globe 8vo. 2s. 6d. 

Help to Arithmetic. Designed for the Use of Schools, 

3y H. CANDLER, M.A., Mathematical Master of Upping! 
Second Edition. Extra fap. 8vo. 2s. 6d. 
Rules and Examples in Arithmetic. By the Rev. T. 


DALTON, M.A., Assistant Master in Eton College. New Edition. 
r8mo. 2s. 6d [Answers to the Examples are appended. 


Exercises in Arithmetic for the Use of Schools. 
Containi ng more than 7ooo Original Examples. 3y S. PEDLEY, 
late of Tamworth Grammar School. Crown 8vo. 55. 

Also in ‘Two Parts, 2s. 6d. each. 


1am School. 


The Great Giant Arithmos., A most Elementary Arith- 
metic for Children. By MARY STEADMAN ALDIS. With 
Illustrations. Globe 8vo. 2s. 6d. 

WORKS BY THE REV. BARNARD SMITH, M.A. 


Arithmetic and Algebra, in their Principles and Applica- 

ith Numerous Systematically Arranged Examples taken from the 
Examination Papers, with especial reference to the Ordinary 
for the B.A. Degree. New Edition, carefully Revised. 
tos. 6d. 


Arithmetic for. Schools. 






New Edition. Crown 8vo. 
Brereises in Arithmetic. Crown 8vo, Limp Cloth. 2s. 


nswers. 2s. 6d. Answers Separately, 6¢ d. 


School Class-book ‘of Arithmetic. 


)r sold separately, in Three Parts, 15. each. 
and III., 2s. 6d. each. 


Shilling Book of Arithmetic for National and Ele- 


18mo, Cloth. 35. 
KEYS, Parts L, II., 





MENTARY SCHOOLS. 18mo, Cloth. Or separately, Part I., 

; Part II 3d. Part III. 7¢. Complete, with Answers, 15. 6d. 
Answers Separately, 6d. KEY. 4s. 6d. 

Examination Papers in Arithmetic. 18mo. 1s. 6d. 


The Same, with Answers. 18mo. 2s, Answers, 6d. KEY. 4s. 6a: 








Higher Arithmetic and Elementary Mensuration, 
for the Senior Classes of Schools, and Candidates preparing for Public 

ninations. By P. GOYEN, Inspector of Schools, New Zealand. 
Globe 8vo. 55. 

Mensuration for Beginners. 
F.R.S., D.Sc. With Examples. 
KEY. 7s. 6d. 





By I. ToDHUNTER, M.A.» 
New Edition. 18mo. 


6a" 





ALGEBRA. 

Rules and Examples in Algebra. By the Rev. T. 

DALTON, M.A., Assistant Master of Eton College. Part I. New 

Edition. 18mo. "os. Part II. 18mo. 2s. 6d. 

x” A Key to Part I. for Teachers only, 7s. 6d. 

Algebra for Beginners. wd I. ToDHUNTER, 

F.R.S., D.Sc., late of St. John’s College, Cambridge. 

New Edition. 18mo. 2s.6d. KE 6s. 6d. 


Aigebra. For the Use of Colleges and Schools. By the 





M.A., 


With Examples, 


same Author. New Edition. Crown 8vo. 7s. 6d. KEY. 7s. 6a. 
Algebraical Exercises, Progressively Arranged. By the 
Rev. C. A. JONES, M.A., and C. H. CHEYNE, M.A., F.R.A.S., 


Mathematical Masters of Westminster School. New Edition. 18mo, 


2.6d. SOLUTIONS AND HINTS. 7s. 6d. 


Arithmetic and Algebra, in their Principles and Applica- 


tion; with Numerous Systematically Arranged Examples taken from 
the ‘Cambridge Examination Papers, with especial reference to the 
Ordinary Examination for the B.A. Degree. 
SMITH, M.A. 


B “— ARD 
os. 6d. 


By the Rev 
New Edition, carefully Revised. Crown 8vo. 


MACMILLAN 





| 


i 


AND CO., LONDON. 





ALGEBRA—(continued). 


Elementary Algebra for Schools, By H. S. Hatt, 
M.A., formerly Scholar of Christ’s College, Cambridge, Master of the 
Military and Engineering Side, Clifton College ; and 5. R. KNIGHT, 
B.A., formerly Scholar of Trinity College, Cambridge, late Assistant 
Master at Marlborough College. Fourth Edition, Revised and Cor- 
rected. Globe 8vo. 3s. 62. With Answers, 4s. 6d. 


Algebraical Exercises and Examination Papers. To 
accompany ELEMENTARY ALGEBRA. By the same Authors. 
Second Edition, Revised. Globe 8vo. 2s. 6d. 

Higher “* ELEMENTARY 


Algebra. A Sequel to 


ALGEBRA FOR SCHOOLS.” By the same Authors. Second 
Edition. Crown 8vo. 75. 6d. 
Elementary Algebra, By CHarves SMITH, M.A., Fellow 


and Tutor of Sidney Sussex College, Cambridge. Globe 8vo. 4s. 6d. 

n this work the Author has endeavoured to explain the Principles of 
gebra in as simple a manner as possible for the benefit of beginners, 
ying great care upon the explanations and proofs of the fund amental 
operations and rules. 


A Treatise on Algebra. 


8vo. 7s 6d. 









By the same Author. Crown 





EUCLID AND ELEMENTARY 
GEOMETRY. 


A Text- book of Euclid’s Elements, Including Alternative 

»ofs, together with Additional Theorems and Exercises. Classified 
Arrang ged. By H. S. HALL, M.A.,, formerly Scholar of Christ’s 
e, Cambrid, Ze, and F. H. STEVENS, M.A., formerly Scholar of 
s College, “Oxford ; Masters of the Military and Engineering 
Side, C - College. Globe 8vo. Part I., Second Edition, containing 
Books I. and II. 2s. [Books I. to VI. complete, in the press. 


Seen Geometry. Books I.-IV. Containing the 
Subjects of Euclid’s First Six Books. Following the Syllabus of the 
Geometrical Association. By the Rev. J. M. W ILSON, M. - Head 
Master of Clifton College. New Edition. Extra Feap. 8vo. . 62. 


The Elements of Euclid. For the Use of dues and 
Schools. By I. TJIDHUNTER, M.A., F.R.S., D.Sc., of St. John’s 
llege, Cambridge. New Edition. 18mo. 3s. 6¢@. KEY. Crown 

3vo. 6s. 6d. 


Syllabus of Plane Geometry (corresponding to Euclid, 
Books I.-VI). Prepared by the Association for the Improvement of 
Geometrical Teaching. New Edition. Crown 8vo. 1s. 

Euclid, BooksI. and II. By CuHarues L, Dopcson, M.A., 
Student and late Mathematical Lecturer of Christ Church, Oxford. 









on 


Fourth Edition, with Words substituted for the Algebraical Symbols 
used in the 


Crown 8vo. 2s. 
ition has been ascertained, by counting the words, 
of that contained in the ordinary editions 


Euclid and His Modern Rivals. 


tion. Crown 8vo. 


> First Edition. 
of this E 


fve-sevent/ 






By the same Author, 


Gamma Exercises for Beginners, By SAMUEL 


CONSTABLE. Crown 8vo. 3s. 6d. 


Euclidian Geometry. By FRANCIS CUTHBERTSON, M.A., 
LL.D., Head Mathematical Master of the City of London School. 
Extra Feap. 8vo. 45. 6d. 


Elements of Descriptive Geometry. By J. B. MiLar, 
M.E., Civil Engineer, Lecturer on Engineering in the Victoria Uni- 
versity, Manchester, Second Edition. Crown 8vo. 6s. 


Constructive Geometry of Plane Curves. By T. H. 
EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper’s Hill. 
With Numerous “xamples. Crown 8vo. 12s. 


The Elements of Geometry. By Gzorce Bruce Hat- 
STED, Professor of _ and Applied Mathematics in the University 
of Texas. 8vo. 125. 


A Geometrical Note: book, containing Easy Problems in 
Geometrical Drawing preparatory'to the Study of Geometry. For the 
Use of Schools. , F. E. KITCHENER, M.A., Head Master of the 
Grammar School, Newcastle, Staffordshire. New "Edition. 4to. 26, 
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NEW, RARE, AND IATERESTING MICROSCOPIC OBVECTS 


Ss. s. d. 
Reproductive Organs of Orchis, Section eng? ue, ann apageel Section of Barbadoes Rock, showing Polycistina ... t 6 

tube, and Ovary. Quite New ... t 6 | Section through Head of Foetal Rat. Very Perfect 20 
Budding Stem of Citron rt © | Actinomycosis in Section of Tongue of Cow one 20 
Section through entire Bud of ‘Lily, ‘show. ing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one Slide ... 20 

grains, Petals, &c., in situ 2 © | Very fine Opaque Groups of Diatoms ... 28.5 Bhos 43., " and Se each 
Fertile Branch of Chara, showing Antheridia and Archegonia «+ I © | Type Slide of about seventy Diatoms from Oamaru, N. oe 10 
Anatomy of Leaf, nine Pieces on one Slide 2 6 Horizontal Section through entire Young Frog 2 
Antheridia and Archegonia of Moss, mounted. ‘separately 6 ‘on one Five Typical Examples of Blood—from © Sag Bird, Fish, Snake and 

Slide ... eee oo 2 0 | Frog—on one Slide 5 0 
Fungoid Blight of Grape Vine, =», Oidium Tuckeri 1-6 | Transverse Section through entire Tooth of Horse. Vv ery Fine 6 o 
Unicellular Plant, Protococcus viridis ese ose te +. r 0 | Spinning Organs of Silkworm “ eee “- Io 
Yeast Plant, Torula Cerevisiz ove t © | Licmophora flabellata. Very Good ove r 0 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 


— SON, & RAYMENT “ OPTIMUS” 


CaTaLocue FREE, 
es 





Manufacture for the Trade ONLY 


= CAMERAS, LENSES, 4am Thermometers, 
‘Apparatus for Elrcne di capa Barometers, me 
Magic Lanterns, | ___ Microscopes, & @ G58 

Beoriace and Accessories. Yee Y Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 


"Printed by RicuHarp Cray anp Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and .published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New. York.—Tuurspay, June 28, 1888. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
22 ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will be held at 
BATH, commencing on WEDNESDAY, SEPTEMBER s5. 
PRESIDENT-ELECT : 

Sim FREDERICK J. BRAMWELL, D.C.L., F.R.S., M.Inst.C.E. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are to be read, are now, as far as 
possible, determined by Organizing Committees for the several Sections 
before the beginning of the Meeting. It has therefore become necessary, in 
order to give an opportunity to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 8, addressed 
thus:—‘‘General Secretaries, British Association, 22 Albemarle Street, 
London, W. For Sectionse...ssesesssseereseseeeess” Authors who comply with 
this request, and whose Papers are accepted, will be furnished before the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he isrequested to send information thereof to the SECRETARIES in a 
separate note. 

Reports on the Progress of Science, and of Researches intrusted to Indi- 
viduals or Committees, must be forwarded to the Secretaries, for presentation 
to the Organizing Committees, accompanied by a statement whether the 
Author will be present at the Annual Meeting. 

No Report, Paper, or Abstract can be inserted in the Report of the Asso- 
cation unless it is in the hands of the Secretary before the conclusion of the 
Meeting. A. T. ATCHISON, Secretary. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 


From the Designs of ‘Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
-R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


i The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
‘wamens ; also by means of photography to make reproductions in photo- 
*avure, type blocks, photolithography, and various other processes. 

ry ¢ Company are appointed Agents for the Microscopes of Zeiss. 
>» Catalogue will be sent on application, of the instruments used in 


heated eo anical, and Physiological investigations which are manu- 
7 y 


TE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST.:‘TIBB’S ROW, CAMBRIDGE. 








CELEBRATED 





[All Rights are Reserved. 





BROWNING’S CHEAP SERIES OF 
SUPERIOR RAPID RECTILINEAR 
LENSES, 


WITH 


Set of Waterhouse Diaphragms Complete. 


THE BEST LENSES MADE FOR 


Landscape, Architectural, & Instantaneous 
Work or Groups. 








Price of } Plate to cover 5” X 4”, 27s. 6d. ; 4 Plate to Cover 
64” x 43”, 375. 6d. ; whole Plate to Cover 84” x 63”, 72s. 6d. 








Browning’s New List of Prices of Photographic Apparatus, Plates, 
and Chemicals, just Published, sent Post Free. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 











BINOCULARS. 
TWO AND THREE GUINEAS, 


AND UPWARDS, IN SLING CASE, COMPLETE. 


NEGRETTI & ZAMBRA, 


ScrentTiric INSTRUMENT MAKERS TO THE QUEEN, 


HOLBORN VIADUCT, E.C. 
ranches :— 
45 CORNHILL, 122 REGENT STREET. 


PHOTOGRAPHIC STUDIO—CRYSTAL PALACE, SYDENHAM, 


TELEPHONE No. 6583. Telegraphic Address—‘‘ Necrett1, Lonpon.” 
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QUEENSLAND POST AND 
TELEGRAPH DEPARTMENT. 


METEOROLOGICAL BRANCH. 


The New ‘* Weather Chart of Australasia at 9 a.m.,” published daily 
except Sundays and holidays by the Chief Bureau at Brisbane (established 
by the Queensland Government, January 1, 1887) will be sent post free to 
any og of the World for an annual subscription of £2 2s., payable, in 
advz ince 

This la arge Chart contains graphic delineations of the data he: einafter men- 
tioned, de rived by wire from seventy-two selected observatories distributed 
over Western Australia, Northern territory, Central Australia, South 
Australia, North Queensland, South Queensland, New South Wales, 
Vict ria, Tasmania, and New Zealand, besides collated information from 
about three hundred smaller stations. Additions to the number of reporting 
stations are made from time to time as the telegraph lines extend, and as 
new observatories are founded in the vast regions of the i interior. 

The following data and elements are lithographed in black and red « 
the Chart :— 

In red—b aro ne ric readinzs and is »baric lines, shade temperatures, areas 
of clear sky, and amounts of cloud; in black—direction and force of wind 
percentage of humidity, rain falling and symbols for other hydrometeors, 
state of sea; also extreme shade temperatures, hydrometeors, and rainfall 
during last 24 hours, together with any necessary remarks, including wet 
bulb temperatures when the percentages of humidity are below 12 (a value 
not unfrequently occurring at Alice Springs, Boulia, and other places near 
the centre of the Australian Continent). It is hoped that scientists generally 
will appreciate the efforts of Queensland to place before the world these 
complete statistics of the various climates of Australasia—a task never before 
attempted. 

Specimens may be seen at the Office of the Agent-General for Queensland, 

Westminster Chambers, Victoria Street: and at Mr. Stanford’s, 55 
Charing Cross, London, S.W. 

Apply to CLementT L. WraacGr, Government Meteorologist, Bristane. 


BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A Combined Examination for Natural Science Scholarships and Exhibi- 
ti.ns will be held by the above Colleges, beginning on TUESDAY, 

November 20, 1888. 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a Year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these Particulars may be obtained by application to A. VERNON 
HARCOURT, Christ Church, Oxford. 


THE MASON COLLEGE, 
BIRMINGHAM. 
The NEXT SESSION (1888-89) will commence on MONDAY, 


October 1, 1888 

The SYLLABUS, containi ing full information as to the various Courses of 
Instruction, Entrance and other Scholarships, Prizes, Lecture D: ays and 
Hours, Fees, &c., is published by Messrs. CornitsH New Street, 


Birmingham, price 6@. ; by post 8d. 
GEO. H. MORL EY, Secretary. 


As DEMONSTRATOR in CHEMISTRY 


and PHYSICS.—ADVERTISER is open to an Engagement. Uni- 
versity Qualifications. Experienced in Technical, Scientific, and Lec- 
ture Work. Good References. Small Salary required, or mutual 
arrangements made.—Address ‘“‘A. G. K.,”” care of J. W. Vickers, 
5 Nicholas Lane, E.C. 





THE BRISTOL UNITED GAS LIGHT 
COMPANY. 


The DIRECTORS of the BRISTOL UNITED GAS LIGHT COM- 
PANY are about to appoint a CHEMIST at each of their Avon Street, 
Canons’ Marsh, and Stapleton Road Works, and invite Applications for the 
Appointments 

‘lhe Candidates selected will be required to devote the whole of their time 
to the Duties of their respective Offices, and must be capable of making the 
usual Tests and Analyses required in Gas Manufacture. 

The commencing Salary in each case will be £80 per Annum. 

Personal Canvassing will be a Disqualification 

Applications, with Copies of Testimonials, must be sent in addressed to 
the CHAIRMAN of the Company, not later than 1o am. on MONDAY, 


July 30 prox. 
JAS. V. GREEN, Secretary. 
Gas Light Offices, Canons’ Marsh, June 21, 1888, 


CANTERBURY MUSEUM — CHRIST- 
CHURCH, NEW ZEALAND. 


The DIRECTORSHIP of the CANTERBURY MUSEUM is now 
Vacant by the Death of Sir Julius von Haast. The Salary is £400 per 
Annum, and £roo will be allowed for Passage Money. The Duties are 
those which are usually expected of the Curator of a Museum of General 
Natural History. Applicants for the Curatorship are requested to send a 
full Statement of thar Qualifications to F. DE C. MALET, care of the 
Agent-General for New Zealand, 7 Westminster Chambers, Victoria Street, 
London, S.W., before JULY 28 Next, where further Particulars can be 
obtained if necessary. 











LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent to his subscribers Bosmina longirostris, 
and description. He also sent out Alcyonella fungosa, Lepto: i 
Brachionus pala, Lophopus crystallinus, Melicerta ringens, Stepha aNoceros, 
Argulus foliaceus, Cordyl>»phora lacustris, Volvox globator ; also Ameba 
Hydra, Vorticella, Cray fish, and other Specimens for (Huxley and Martin's) 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. p, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for ios. 6d. 








Portfolio of Drawings, Eleven Parts, rs.each. 


LANTERN SLIDES _ 


FOR SCIENTIFIC AND OTHER LECTURES 
PREPARED BY 
E. WARD, 249 Oxford Street, Manchester, 
From Microscopic Slides, Book Illustrations, Diagrams, Pen and Ink 
Sketches, &c., &c 
The List, which includes some choice productions from the Owens College 
(by permission), post free for One Stamp. 








MINERALS.—On Sale: an Extensive Col- 
lection of MINERALS, comprising 934 Specimens in Splendid Co 
with Cabinet. Also a few good Freestone Fossils.—May be 
__Appli cation to RopkrtT RicHARDSON, Southowram, near Halifax. 














“MUSEUM GODEFFROY, HAMBURG. 


Thisgreat and well-known Zoological Collection having teen purchased 
by Mr. DAMON (Wey mouth), Directors of Museums and others are 
nvited te select from its rich stores sp ecimens not otherwise obtainable. 


BLASCHKA MODELS. | 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 














SHELLS. 


Large Collections. Special Lists for Purchasers of Genera and Species; 
also, Geographical Sets. 





ELEGANT SCIENTIFIC PRESENT— 


FACSIMILES of the celebrated DIAMONDS of the WORLD. 
White and Coloured (twenty-eight), wrought in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., W feymouth. 
Abridged Catalogue sent of Specimens and Collections in FOSSILS, 
MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in all 


Departments. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, EG Cc, 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &e., &e., 
Of 277 STRAND, ESTABLISHED 1840. 








The Lease of these Premises having expired, he has the 
pleasure to announce that on and after JUNE 24 his Business 
will be transferred to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES’S HALL. 
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MR. MURRAY'S HAND- BOOKS. 


MURRAY'S HAND- BOOK ¢ DICTIONARY : 


16mo. 6s, 


GERMAN. A small oblong volume, bound in leather. 


ENGLISH, FRENCH, and 


#,* This work contains a large number of colloquial words and expressions, especially adapted to the requirements of travellers, 
and not included in ordinary Dictionaries. 


TRAVEL TALK: 


35. 6d. 
ENGLISH. 
LONDON AS IT IS. Maps and Plans. 16mo. 
35. 6d. 


ENVIRONS OF LONDON, including a Circuit 20 


Miles round the Metropolis. 2 Parts. 21s. 
ENGLAND AND WALES. Arranged Alpha bet- 
ically. Map. 


EASTERN COUNTIES—Norro k, Surro.k, Cam- 


BRIDGESHIRE, AND ESSEX. Map and Plans. 12s, 
KENT. Maps and Plans. 7s. 6a. 
SUSSEX. Mapand Plan. 6s. 
+SURREY, HANTS, AND THE ISLE OF 
WIGHT. Maps and Plans. Ios. 


BERKS, BUCKS, AND OXON. Map and Plans. 


Qs. 

WILTS, DORSET, AND SOMERSET. 
DEVON. Maps and Plans, 7s. 6d. 
CORNWALI. Maps. 6s. 


GLOUCESTER, HEREFORD, and WORCESTER, 
Map and Plans. 9s. 


NORTH WALES. 
SOUTH WALES. 


Map. 12s. 


Map. 
Map. 


7S. 
7S. 


NORTHAMPTONSHIRE AND RUTLAND: | 


Maps. 7s. 6¢. 


DERBY, NOTTS, LEICESTER, AND STAF- 
FORD. Map. 9s. 


SHROPSHIRE AND CHESHIRE. 


Plans, 6s. 
LANCASHIRE. Maps and Plans. 7s. 64. 
YORKSHIRE. Map and Plans. as. 


DURHAM AND NORTHUMBERLAND. 


Maps and 


Map. 





9s. 
SCOTLAND. Maps and Plans. 9s. 
IRELAND. Maps and Plans, tos. 





ENGLISH CATHEDRALS. With 420 Illustrations. | 


Crown 8vo. 
NORTHERN DIVISION. 2vols. 21s. 
SOUTHERN DIVISION. 2 vols. 36s. 
EASTERN DIVISION. 21s. 
WESTERN DIVISION. 16s. 
WELSH. 15s. 
ST. PAUL'S. 10s. 6d, 


ST, ALBANS. 6s. 


ENGLISH, FRENCH, GERMAN, 


| GREECE. 
| TURKEY IN 


and ITaAL1An. 16mo. 
FOREIGN. 
HOLLAND AND BELGIUM. Map. 6s. 
THE RHINE and NORTH GERMANY. Map 
and Plans. Ios. 


SOUTH GERMANY. Maps and Plans. tos, 
SWITZERLAND, Savoy and PiepMont, the ITaLian 


LAKES, DAUPHINE, &c. Maps and Plans, In Two 
Parts. 10s. 

FRANCE, Part I.: Normanby, Brittany, Tov- 
RAINE, LIMOUSIN, the PYRENEES, &c. Maps 
and Plans. 7s. 6d. 

FRANCE, Part II.: CENTRAL FRANCE, the 
FRENCH ALPS, ALSACE, LORRAINE, &c. Maps 


and Plans. 7s. 6d. 


PARIS AND ITS ENVIRONS. Maps and Plans. 


16mo. 35. 6d. 

THE MEDITERRANEAN. Maps and Plans. 20s. 

+t ALGERIA AND TUNIS. Mapsan Plans. tos. 

+SPAIN. Maps and Plans. 20s. 

+ PORTUGAL. Mapand Plan. 12s. 

NORTH ITALY, THE RIVIERA, VENICE, &c. 
Maps and Plans. 10s. 

CENTRAL ITALY AND FLORENCE. Maps 
and Plans. 10s. 

+ROME AND ITS ENVIRONS. Maps and 
Plans. 10s. 

SOUTH ITALY AND NAPLES. Maps and Plans. 
Ios. 


+ EGYPT. Maps and Plans. 15s. 

In Two Parts. Maps, Plans, and Views: 
24°. 

ASIA. 


Maps and Plans. 155. 


DENMARK. Maps and Plans. 4s. 
SWEDEN. Maps and Plan. 6s. 
NORWAY. Maps and Plans. 9s. 

| + RUSSIA. Maps and Plans. 18s. 
BOMBAY. Map and Plans. 155. 
MADRAS. Maps and Plans, 15s. 


BENGAL and BRITISH BURMAH. Maps and 


Plans. 20s. 


| PUNJAB, WESTERN RAJPUTANA, KASHMER, 


SINDH, &c. Map. 15s. 
HOLY LAND. Maps and Plans. 


In a Case, 


205. 


*,* MAP OF PALESTINE. 12s, 


+ New Editions Now Ready. 





JOHN MURRAY, Albemarle Street. 
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NEWTON &CO 
WAKERS 
LONOON. 





M POLARISCOPE FOR PROJECTION. Sives better results than any other on 


of Lantern Polariscope, 

For Particulars of POLARISCOpRs 
Jand MICRO-POLARISCOPEs ¢. 
m™ Screen Projection, LANTERN yy 

CROSCOPES, OPTICAL and ELF¢. 
mm TRIC LANTERNS, SLIDES, &. so 
S| Catalogue, 4 Stamps. se 


Scientific Apparatus of ex ery Descris. 
tion for Colleges, Institutions, &- 
Silver Medal Inventions Exhibition 19. 


NEWTON & Co. 


Manufacturing Opticians to the Ques, 
ii} and the Government, Agents by Ap. 

|| pointment to the Science and Art Den 
FLeEet STREET. Lonvon, ~ 














must be paid for with the Beer. 








NATURAL HISTORY AGENCY, 


148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 

Recently Received :—A Fine Series of Wealden Plant Remains, including 
various Forms new to Britain ; a large accession of Mounted Recent and 
Fossil Foraminifera, Micros_opic Sectiors of Overley Hill Spherulitic 
Devitrified Liparite, Coll Gneiss, Rieden Leucite Phonolite, and Mon- 
zonite. 

Now in Stock:—A limited number of Brilliant 
“‘ Butterfly ” Twin Calcites from a new locality, between 
2 and 5 inches across. 


MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products of the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 
London. 


ROT-PROOF GREEN RICK CLOTHS 


WILL LAST A LIFETIME. 


THE NEW LAWN-TENNIS TENT 


IS THE BEST, NO CENTRE POLE. 


THE SHAKESPEARE COT 


IS THE LIGHITEST AND STRONGEST PORTABLE BED 
MADE, 


BENJAMIN EDGINGTON, 


2 DUKE STREET, LONDON BRIDGE, S.E. 
Will send Full Particulars on application. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 











REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 
REcORD. 


The Organ of the Country Brewers. 


** The Brewers’ Guardian’’ is published on the evening ot every alternate 
Fuesday, and is the only journal officially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies rseach. Registered for transmission abroad. 


Ss. Wi. STOoOw'.s.. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 

the manufacture of the ‘“*S. N.” Stout; it is Brewed entirely from the finest Malt and 

Hops; it is, too, more hopped than Stout is generally; therefore, besides being very J 

nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 

anyone requiring a good strengthening beverage. i 

and very much recommended by Medical men, 

WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, S.W. 


F. H. BUTLER, M.A.Oxon., A-R.S.Mines, &c., 





on 
ee 


wiwi 


08 Lond 


It is a “Sound Ntritious” Tonic, 











Mathematical Instrument Manufacturer to H.M. Government, Council ¢ 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively am 
Landowners, Farmers, Resident Agents, and others interested in th 
managementof land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesday afternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsis directed tothe AGRICULTURISI 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ‘“ HANSA,” 


Published since 1864 in Hamburg, is the only independent professional! pape! 
in Germany dedicated exclusively to Maritime Objects. Essays, Critique 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer ane 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FREEDEN. M.R 

Hamburg, Alexander Street, 8 
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THIS 


HOLLOWAYS PILLS |iferren 


Is a Certain Cure for all Disorders of the LIVER, STOMAC: 
AND BOWELS. A Great PURIFIER of the BLOOD; § 
Powerful Invigorator of the System, in cases of WEAENESS 
AND DEBILITY, and is unequalled in Female Complaints 
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SUBSCRIPTIONS TO “NATURE.” 


- @ 

Vearly 2. ce er vere veve es 0 28 0 
Half-yearly . 2 2 ee eee oe wo 0 0 1G 6 
Quarterly. 2. ve tw ce eee ee ee F EG 

To the United States, the Continent, &c. :— ? 
s. . 

a a ee ee ee ae ee ee 
Half-yearly . . 2. ee 2 e wee 7 6 15 6 
Quasteriy. wc ee wee ee ea eer 8 o 

To India, China, and Japan :— ‘ 
s. . 

cs 6 ee ee he Se see BRS 
Oe : Dae eee ee 16 6 
Quarterly. ..... Pe 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per Line after. 
s 


One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. .....1 15 0 
Halfa Page, ora Column. ........3 50 
SE ES. bee ke ee he et ar 
Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 





Arches, 


A liquid preparation of the phosphates, recommended bY 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestior, 
As a Drink in Fevers, Etc. 


Itmakes a Delicious Drink. Invigorating and Strengthening, 
Forsale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I., U.S.A, 


BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 
34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 
Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 


krammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and parer. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 











THE 


granted since 1865 have each year 
P : exceeded £1.000,000 sums assured: 
a result maintained uninterruptedly 


for so long a period by no other Office in the United Kingdom. Funds, 
6} Millions, increasing annually. 
STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET. FITZROY SQUARE, LONDON. 


RICHARD ANDERSON & CO.,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 












—S— — — 


ELECTRIC BELLS, 

SPEAKING-TUBES, cy &c., 

CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—‘‘ TONNERRE LONDON.” 
SECOND EDITION. 


GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS : 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus, 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 


Near the Philharmonic Hall, opposite the Church for the Blind), 











WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED. 


DIAGRAMS FOR LECTURES, DRAW- 


INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVING. 


PARKER & COWARD, Broadway Chambers, Westminster. 
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MESSRS. MAGMILLAN AND 60.’S 


TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solution of 
Triangles. By Rev. J. B. LOCK, M.A., Senior Fellow, Assistant Tutor 
and Lecturer of Cz 1ius College, Teacher of Physics in the University of 
Cambridge ; formerly Assistant Master at Eton. Globe 8vo. as. 6 


Elementary Trigonometry. By the same Author. Fifth 
Edition (in this edition the chapter on Log a has been carefully re- 
vised). Globe 8vo. 4s. 6:2 A Key is in the press. 

Mr. E. J. Rouru, D.Se., F?R.S., writes :—“'It is an able treatise. It 
takes the diffi ulties of the subject one at a time, and so leads the young 
student easily along.” 

Higher Trigonometry. By the same Author. Fifth Edi- 
tion. Globe 8vo. 4s. 6d. Both Parts complete in One Volume. 
8vo. 7s. 6 


Globe 

a. 

An Elementary Treatise on Plane Trigonometry. 
Wit 3y R. D. BEASLEY, M.A. Ninth Edition, 


vised Crown 8vo 35. 6 


A Treatise on Spherical Trigonometry. With Numerous 


Re- 






Examples 
and Enl urged. 


Examples. By WILLIAM J. M’CLELLAND, Sch.B.A., Principal of 
the Incorporated Society’s School, Santry, Dublin, and THOMAS 
PRESTON, Sch.B.A. In Two Parts. Crown 8vo. Part I. To the 


End of Solution of Triangles, 4s. 6¢. Part IL., 5s. 


The Elements of Plane and Spherical Trigonometry. 


By J. C. SNIWBALL, M.A. Fourteenth Efition. Crown 8vo. 
7s. 6d. 

Trigonometry for Beginners, By I. Topuunrer, 
M.A., F.R.S., D.Sc., late of St. John’ s College, Cambridge. With 
Numerous Ex umples. New Edition. 18mo. 2s. 6. KEY. 8s. 6d. 

Plane Trigonometry. For Schools and Colleges. By the 
Same. New Edition. Crown 8vo. 5s. KEY. ros. 6d. 

A Treatise on Spherical Trigonometry. By the Same. 
New Edition, En!arged. Crowa 8vo. 4s. 64, 


HIGH ER MATH EMATICS. 
Elementary Treatise on Partial Differential Equa. 


tions. Designed for the Use of Students in the Universities. By Sir G. 
B. AIRY, K.C.B., formerly Astronomer-Royal. With Diagrams. 
Second Edition. Crown 8vo. 5s. 

On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the COMBINATION 
TIONS. By the same Author. Second Edition, 
8vo. 6s. 6d. 

Elementary Applied Mechanics. Being the simpler and 
more practical Cases of Stress and Strain wrought out individually from 
_ penoeees | xy means of Elementary Mathematics By T. ALEX- 

E 


Revised. 


Professor of Civil Engineering in the Imperial College 
ore ngineering, Tokei, Japan. Part 1. Crown 8vo. 4s. 6d. : 
Elementary Applied Mechanics, By Tuomas ALex- 


ANDER, C. : , Professor of E neon in the Imperial College of 
Engineering, Tokei, Japan; and ARTHUR WATSON THOMSON, 
C.E. B.Sc., Professor of Engineering at the Royal College, Cirencester. 
Part II. TRANSVERSE StTREss. Crown 8vo. 1os. 6d. 

The Calculus of Finite Differences. By G. Boots, 


R.S., late Professor of Mathematics in the Queen’s Uni- 


ae eich Third Edition, Revised by J. F. Moutton. Crown 
8vo. 10s. 6d. 
A Treatise on the Calculus of Variations. Arranged 


with the purpose of Introducing, as well as Illustrating, its Principles to 
the Reader by means of Problems, and signed to present in all 
pean | Particulars a Complete View of the Present State of the 
Science. By LEWIS BUFFETT CARLL, A.M. Demy 8vo. ars. 


An Elementary Treatise on the Planetary Theory, 


By C. H. H. CHEYNE, M.A., F.R.A.S. With a Collection of 
Tiethube, Third Edition. Edited by Rev. A. Freeman, M.A., 
F.R.A.S. Crown 8vo. 75. 6¢ 


A Collection of Elementary Test-Questions in Pure 
AND MIXED MATHEMATICS; with Answers and Agpentions on 
Synthetic Division, and on the Solution of Numerical Equations by 
Horncr’s Method. By JAMES R. CHRISTIE, F.R.S., Royal Mili- 
tary Academy, Woolwich. Crown 8vo. 8s. 6d. 

Mechanical Theory of Heat. By R. CLausius, Trans- 
lated by WaLTER R.° Browne, M.A., late Fellow of Trinity College, 
Cambridge. Crown 8vo. 10s. 6d. 

The Elements of Dynamic. An Introduction to the Study 
of Motion and Rest in Solid and Fluid Bodies, By W. K. CLIFFORD, 
F.R.S., late Professor of Applied Mathematics and Mechanics at 

art I. Kinematic. Crown 8vo. Books 

Book IV. and Appendix, 6s. 


University College, London. 
I-III. 75. 6d. ; 
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Crown | 
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| Constructive Geometry of Plane Curves. 
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MATHEMATICAL WORKS, 


HIGHER MATHEMATICS (continued), 
Geometrical Conics. An Elementary Treatise. Drawn 


in accordance with the Syllabus ees by the Society for the Impmy, 
ment of Geometrical Teaching. By A. COCKSHOTT, M.A, , fe 
Fellow and Assistant Tutor of Trinity College, Cambridge, an d A 
a at Eton ; and Rev. F. B. WALTE RS, M.A Fellow of Quee, 
‘ollege, Cambridge, and Principal of King W illiam’ s College, ye 
M. un. With Diagrams. Crown 8vo. n the pres 


Applied Mechanics: an Elementary General Introduction 
the’ Vheory of Structures and Machines. By JAMES H. COTTER 
F.R.S., Associate Member of the Counc il of the Institution of Na 
En gineers, Professor of Applied Mechanics in the Royal Naval Co! 
Greenwich. Medium 8vo. 18s. 


Electric Light Arithmetic. By R. E. Day, MA 
Evening Lecturer in Experimental Physics at King’s College, Long 
Pott 8vo. 2s. 

Geometrical Treatise on Conic Sections. By W. 4 

M.A . John’s College, Cambridge. New Edition, E: 
5S. 

Exercises in Analytical Geometry. Compiled and 4 
ranged by J. M. DYER, M.A., Senior Mathematical Master jn ¢ 
Classical Department of Cheltenham College. With Illustration 
Crown 8vo. 45. 6d. 











tony Crow n hag 


By T. H 
and L er 
Coo 


EAGLES, M.A., Instructor in Geometrical Drawing, 
Architecture at the Royal Indian Engineering College, 
With Numerous Examples. Crown 8vo. 12 
Note-book on Practical Solid or Descriptive Geometry 
Containing Problems with help for Solutions. By J. H. EDGAR, M.A 
Lecturer on Mechanical Drawing at the Royal School of Mines, an 








S. PRITCHARD. Fourth Edition, Revised by ARTHUR Mee: 
Glove 8vo. 45. 6d. 
The Differential Calculus, With Applications » 


Numerous Examples. An Elementary Deecties 
WARDS, M.A,, formerly Fellow of Sidney Sussex College, Camb 
Crown 8vo. 10s. 

An Elementary Treatise on Trilinear Co-ordinates 
the Method of Reciprocal Polars, and the Theory of Project ors. By 
Rev. N. M. FERRERS, M.A., Master of Gonville and Caius College 
Cambridge. New Edition, Revised. Crown 8vo. 6s. 6d 

An Elementary Treatise on Spherical Harmonies, ant 
SUBJECTS CONNECTED WITH THEM. By the same Author 
Crown 8vo. 7s. 6d, 

A Treatise onj Differential Equations. By An 
RUSSELL FORSYTH, M.A., F.R.S., Fellow and Assistant T 
Trinity College, Cambridge. 8vo. 14s. 

An Elementary Treatise on Curve Tracing. . 3) 
PERCIVAL FROST, M.A., D.Sc., formerly Fellow of “St. John's 
College, Cambridge ; Mathematinal Lecturer at King’s College. 8 








12s. 
Solid Geometry. By the same Author. Third Edition, Demy 
8vo. 16s. HINTS FOR THE SOLUTION. &vo. 8s. 6d. 


A Treatise on Elementary Statics. By Joun Greavs,, 
M.A., Fellow and Mathematical Lecturer of Christ’s College, Cambridge 
Crown 8vo. 6s. 6d. 


Statics for Beginners, By the same Author. . 
mmediatel 


Differential and Integral Calculus, With Application 
By A. G. GREENHILL, M.A., Professor of Mathematics to the Senio® 
Class of Artillery Officers, Woolwich, and Examiner in Mathematics’ 
the University of London. Crown 8vo. 7s. 6d. 

An Elementary Treatise on the Differential ani 
INTEGRAL CALCULUS, for the Use of Colleges and Schools. By 
G. W. HEMMING, M.A., Fellow of St. John’s College, Cambridge 
Second Edition, with Corrections and Additions. 8vo. Qs: 


The Mathematical Theory of Perfectly Elastic Solids, 
with a short account of Viscous Fluids, An Elementary Treatise. 5y 
WILLIAM JOHN IBBETSON, M.A., Fellow of the Royal Astro- 
nomical Society, and of the Cambridge Philosophical Society, Member 
of the London Mathematical Society, late Senior Scholar of Clae 
College, Cambridge. 8vo. ats. 


A Treatise on the Theory of Friction. By Jou» @ 
jE LLEIT, B.D., Provost of Trinit ity College, Dublin ; President of the 
oyal Irish Academy. 8vo. 8s, 6 
Integral Calculus, an Elementary Treatise on the; Founded 
on the Method of Rates or Fluxions. By WILLIAM WOOLSEY 
JOHNSON, Professor of Mathematics at the U.S, Naval Acade@y 
Annopolis, Maryland, Demy 8vo. 9s. 
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HIGHER MATHEMATICS (continued). 


e Tracing in Cartesian Co-ordinates. By Wittiam 
WOOLSEY JOHNSON, Professor of Mathematics at the U.S. Naval 
Academy, Annopolis, Maryland. Crown @vo. 4s. 6d. 

Examples in Physics. By D. E. Jones, B.Sc., Lecturer 
in Physics in University College, Aberystwith. Fcap. 8vo. 

s H (ln the press. 

Introduction to Quaternions, with Numerous Examples. 
By P. KELLAND, M.A., F.R.S., and P.G. TAIT, M.A., Professors in 
the Department of Mathematics in the University of Edinburgh. Second 
Edition. Crown 8vo. 75. 6d. 

How to Draw a Straight Line: a Lecture on Linkages. 
By A. B. KEMPE. With Illustrations. Crown 8vo. 15. 6d. (Nature 
Series.) 

The Mechanics of Machinery. By A. B. W. Kennepy, 
F.R.S., M.Inst.C.E., Professor of Engineering and Mechanical Techno- 
logy in University College, London. With Illustrations. Crown 8vo. 


125. 6d. . 
Differential Calculus for Beginners. By ALEXANDER 
KNOX. Fcap. 8vo. 3s. 6d. 
Higher Trigonometry. 
Teacher of Physics in the University of Cambridge. 
Globe 8vo. 4s. 6d. 
Dynamics for Beginners. 
38. 6d. 
Statics for Beginners. By the same Author. Globe 8vo- 
[/n the press. 
With 1200 Examples. By SYDNEY 
1.C., formerly Assistant Master in Harrow 


By the Rev. J. B. Lock, M.A., 
Fifth Edition. 
By the same Author. Globe 


8ve 


Chemical Arithmetic. 
LUPTON, M.A., F.C.S., 
School. Second Edition. Fecap. 8vo. 4s. 6d. 

Physical Arithmetic. By ALEXANDER MACFARLANE, 
M.A., D.Sc., F.R.S.E., Examiner in Mathematics to the University of 
Edinburgh. Crown 8vo. 7s. 6d. 

Kinematics and Dynamics. An Elementary Treatise. 
By JAMES GORDON MACGREGOR, M.A., D.Sc., Fellow of the 


Royal Societies of Edinburgh and of Canada, Munro Professor of Phy- 
sics in Dalhousie College, Halifax, Nova Scotia. With Illustrations. 


Crown 8vo. _ ros. 6d. 

AText-book of the Method of Least Squares. By 
MANSFIELD MERRIMAN, Professor of Civil Engineering at Lehigh 
University, Member of the American Philosophical Society, American 


Association for the Advancement of Science, &c. Demy 8vo. 8s. €d. 


Elements of Descriptive Geometry. By J. B. Mizar, 
C.E, Assistant Lecturer in Engineering in Owens College, Manchester. 
Second Edition. Crown 8vo. 6s. 

Weekly Problem Papers. With Notes intended for the 
use of Students preparing for Mathematical Scholarships, and for the 
tunior Members of the Universities who are reading for Mathematical 
Honours. By the Rev. JOHN J. MILNE, M.A., Private Tutor, 
Member of the London Mathematical Society, late Scholar of St. John’s 
College, Cambridge. Pott 8vo. 4s. 6d. 

Solutions to “Weekly Problem Papers.” By the same 


Author. Crown 8vo. ros. 6d. 


Companion to ‘‘ Weekly Problem Papers.” 


same Author. Crown 8vo. tos. 6d. 


A Treatise on the Theory of Determinants, With 
graduated Sets of Examples. For use in Colleges and Schools. By 
THOS. MUIR, M.A., F.R.S.E., Mathematical Master in the High 
School of Glasgow. Crown 8vo. 75. 6d. 


An Elementary Treatise on Mechanics. For the use 
of the Junior Classes at the University and the Higher Classes in 
Schools. By S. PARKINSON, D.D., F.R.S., Tutor and Przlector 
of St. John’s College, Cambridge. With a Collection of Examples. 


Sixth Edition, Revised. Crown 8vo. 9s. 6d. 


lessons on Rigid Dynamics. By the Rev. G. Pirie, 
M.A., late Fellow and Tutor of Queen’s College, Cambridge ; Professor 
of Mathematics in the University of Aberdeen. Crown 8vo. 6s. 


An Elementary Treatise on Conic Sections and Alge- 
BRAIC GEOMETRY. With Numerous Examples and Hints for 
their Solution; especially designed for the use of Beginners. By G. 
H. PUCKLE, M.A. Fifth Edition, Revised and Enlarged. Crown 
8vo. 75. 6d. 

Differential Calculus, 2n Elementary Treatise on the; 
Founded on the Method of Rates or Fluxions.s By JOHN MINOT 
RICE, Professor of Mathematics in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Academy. Third Edition, Revised and Cor- 
rected. Demy 8vo. 18s. Abridged Edition, 9s. 


By the 











HIGHER MATHEMATICS (continued). 


The Kinematics of Machinery. Outlines of a Theory of 
Machines. By Prof. F, REULEAUX. Translated and Edited by 
Prof. A. B. W. Kennepy, F.R.S., C.E,’ With 450 Illustrations. 
Medium 8vo. 215. 

Treatise on Marine Surveying. Prepared for the Use 
of Younger Naval Officers. With Questions for Examinations and 
Exercises principally from the Papers of the Royal Naval College. 
With the Results. By Rev. JOHN L. ROBINSON, Chaplain and 
Instructor in the Royal Naval College, Greenwich. With Illustrations. 
Crown 8vo. 7s. 6d. 

A Treatise on the Dynamics of the System of Rigid 
BODIES. By EDWARD JOHN ROUTH, D.Sc., LL.D., F.R.S., 
Fellow of the University of London, Hon. Felluw of St. Peter’s College, 
Cambridge. With Numerous Examples. Fourth and Enlarged Edition. 
Two Vols. 8vo. Vol. I. Elementary Parts. 14s. Vol. II. The 
Advanced Parts. 14s. z 

Stability of a Given State of Motion, particularly 
STEADY MOTION. By the same Author. Being the Adams Prize 
Essay for 1877. 8vo. 8s. 6d. 

Conic Sections. By Cuartes Smiru, M.A., Fellow and 
Tutor of Sidney Sussex College, Cambridge. Fourth Edition. 
8vo. 75. 6d. 

An Elementary Treatise on Solid Geometry. Second 
Edition. By the same Author. Crown 8vo. 9s. 6d. 

A Treatise on Dynamics of a Particle. With Numerous 
Examples. By Prof. TAIT and Mr. STEELE. Fifth Edition, 
Revised. Crown 8vo. ras. 

A Treatise on the Motion of Vortex Rings. By J. J. 
THOMSON, Fellow of Trinity College, Cambridge, and Cavendish 
Professor of Experimental Physics, Cambridge. Being an Essay to 
which the Adams Prize was adjudged in 1882 in the University of 
Cambridge. With Diagrams. 8vo. 6s. 

Applications of Dynamics to Physics and Chemistry. 
3y the same Author. Crown 8vo. 7s, 6d. 

Works by I. TODHUNTER, M.A., F.R.S., D.Sc. 
Late of St. Juhn’s College, Cambridge. 

Mechanics for Beginners. With Numerous Examples. 
New Edition. 18mo.~ 4s.6d. KEY. 6s. 

An Elementary Treatise on the Theory of Equations. 


New Edition, Revised. Crown 8vo. 7s. 6d. 


Plane Co-ordinate Geometry, as Applied to the Straight 


Crown 


Line and the Conic Sections. With Numerous Examples. New 
Edition, Revised and Enlarged. Crown 8vo. 7s.6d@. KEY. tos. 6d. 


A Treatise on the Differential Calculus, With Nume- 
rous Examples. New Edition. ‘rown 8vo. ros. 6d. KEY 
tos. 6d. 

A Treatise on the Integral Calculus and its Applica- 
TIONS. With Numerous Examples. New Edition, Revised and 
Enlarged. Crown 8vo tos. 6d. - 

Examples of Analytical Geometry of Three Dimen- 
SIONS. New Edition, Revised. Crown 8vo. 4s. 

A Treatise on Analytical Statics, With Numerous 
Examples. Fifth Edition. “ Edited by Prof. J. D. Everett, F.R.S., 
Crown 8vo. ros. 6d. a 

A History of the Mathematical Theory of Probability, 


from the time of Pascal to that of Laplace. 8vo. 18s, 


A History of the Mathematical Theories of Attraction, 
AND THE FIGURE OF THE EARTH, from the time of Newton to 
that of Laplace. 2vols. 8vo. 245. 

. , 4] 

An Elementary Treatise on Laplace’s, Lamé’s, and 
BESSEL’S FUNCTIONS. Crown 8vo. tos. 6d. 

Solid Geometry and Conic Sections. With Appendices 
on Transversals and Harmonic Division. For the Useof Schools. By 
Rev. J. M. WILSON, M.A., Head Master of Clifton College. New 
Edition. Extra fcap. 8vo. 35. 6d. 

Woolwich Mathematical Papers, for Admission into the 
Royal Military Academy, Woolwich, 1882—1884 inclusive. Crown 8vo. 
38. 6d. 

Mathematical Problems, on Subjects included in the First 
and Second Divisions of the Schedule of subjects for the Cambridge 
Mathematical Tripos Examination. Revised and Arranged by JOSEPH 
WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, sometime 
Fellow of St. John’s College, and Professor of Mathematics in the Royal 
Indian Engineering College. New Edition, greatly Enlarged. 8vo. 12s. 


Examples for Practice in the use of Seven-Figure 
LOGARITHMS. By the same Author. (ln the press. 
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THE OXFORD ENGLISH DICTIONARY. 
COMPLETION OF THE FIRST VOLUME, A—B. 


Just Published, Vol. I., A—B, Royal 4to, half-morocco, s2s. 6d. (May 
also be had handsomely bcund in whole Russia. ) 
Part 1V., BRA—CASS, 4to, Paper Covers, 12s. 6d.; or separately, 
Section I., Bra- Byz, 7s. 6d. ; Section II., C— Cass, 5s. 


A NEW ENGLISH DICTIONARY ON 
HISTORICAL PRINCIPLES, founded mainly on the Materials Col- 
lected by the Philological Society. 

JAMES A. H. MURRAY, B.A. Lond., Hon. M.A. Oxon., 

D.C.L. Dunelm, &c., some time President of the 

Philological Society, 
With the assistance of many Scholars and Men of Science. 
the OXFORD ENGLISH DICTIONARY aims at furnishing an ade- 
quate account of the meaning, origin, and history of English words now in 

general use, or known to have been in use at any time during the last 7oo 

years. It endeavours— 

(1) To show, with regard to each individual word, when, how, 


Edited by 
LL.D. Edin., 


in what 


shape, and with what signification it became English ; what development of 
form and meaning it has since received ; which of its uses have become 
obsolete and w hich survive; what new uses have since arisen, by what 
processes, and when. 


(2) To illustrate these facts by a series of quotations ranging from the 
first-known occurrence of the word to the latest, or down to the present day ; 
the word being thus made to exhibit its owa history and meaning. And 

(3) To treat r the etymology of each word strictly on the basis of historical 
fact, and in accordance with the methods and results of modern philological 
scienc 

The ‘OXFORD ENGLISH DICTIONARY will be found to be, as to 
its vocabulary, alike in its ancient and in its modern words, much more 
extensive than that of any existing dictionary. 





Some Extracts FROM REvIEws. 
‘**This monumental we vse - Never before has the English language 
been treated le xicographic:z ally in a manner so truly comprehensive and scien- 


tific, and rarely has the University of Oxford lent the resources of its cele- 
brated press to a work more worthy of its ancient renown.” —7/J/ES. 

“It is impossible to illustrate the manifold excellences of the two parts 
before us within our limits."—A THENAZ UM. 

“ As for criticism in the ordinary sense, there can be no question of it. 
The dictionary will itself be ae > oe monument of E ann philological 
{1TURDAY REVIEW. 


criticism ever cc nstructed 
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THE FIRST VOLUME OF ‘‘ ANNALS OF ROTANY,’ 


ANNALS OF BOTANY, Vol. I. containing =e I. 
IV. Edited by I. BAYLEY BAL FOUR, M.A., M. D. F.R.S.; S.H 
VINES, D.Sc., F.R.S.; and W. G. FARLOW, M. D., Harvard 
U.S.A. With Notes and P: apers by Sir J. D. Hooker, Prof. F.O. Bowgr, 
Prof. MARSHALL WARD, Prof. BAYLEY BALFour, Mr. W. Ga 
and other well-known Botanists. Illustrated with mz any Plates, 
and Notices. Necrology for 1887 and Record of Current Li 
Royal 8vo, half-morocco, gilt top, 36s. [Just pub 

Subscribers who have received the Parts as they appeare 
cases for binding Vol. 1. through any Bookseller. 
‘The first Part of the * Annals of Botany’ gives good promise o 
future. The original papers are good solid pieces of work * Acad 


NEW EDITION OF PROF. ROLLESTON’S “ FORMS OF ANIMAL 
LIFE.” 


FORMS OF ANIMAL LIFE, A Manual of Comparatiye 
Anatomy, with Descriptions of Selected Types. By the late GEOR E 
ROLLESTON, D.M., F.R.S. Revised ye Enlarged by W 
H#@CHETT Jac KSON, M.A. Royal 8vo, Cloth, 36s. [Just published 
‘ A text-book of zoology, in many respects the m st Cor nprehens:ve tha 

rte yet appeared in the English language. - Indispensable to the teache 

and valuable to the advanced student.”—0O- tford Magazine. 
*** Forms of Animal Life’ is a unique book.” —Nature. 
COMPLETION OF PROF. PRESTWICH’S ‘‘ GEOLOGY.” 
GEOLOGY: CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By J. PRESTWICH, M. re F.R.S., Professor of 
Geology, Oxford. Royal 8vo, Cloth, with Maps and Illustrati ns, V 
I., Chemical and Physical, 25s. Vol. II. , Physical and Stratigraphic 
with New Geological Map of Europe, 36s. 
The Map of Europe, on Roller, or in Cloth Case, separately, ss, 
‘* Stands out from the long range of modern treatises.” —Academy, 


PART I. OF A NEW SCHOOL GEOGRAPHY. 
GEOG RAPHY for SCHOOLS. By ALFRED Hucurs 


A., Assistant Master at Manchester Grammar School. Part | 

PR ACTICAL GEOGRAPHY. With Diagrams. Cr. 8vo, Cloth, 2s. 6d 

‘* Will be of great use to schoolmasters who may wish to make a 

start in geographical teaching. The author's aim is to induce the student 

to think for himself rather than burden his memory with di sconnected facts 

With such a work as his in their hands, teachers should be al ble to 

lessons in geography a most useful introducti: on to the study of s 
important branches of scientific method.”—Nature. 
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CaTaLocuE FREE, 
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HATTON GARDEN, LONDON, E.C. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 
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R. & J. BECK’S 
NEW MICROSCOPE: 


“THE STAR.” 


PRICES. rae: 


Stand, with r-in. Obpject- 
glass and 1 Eye-piece ... 2 2 0 








Stand, with 1-in. and }-in. 
Object-giasses «.. «.. «. 39 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in —— 
ee aw a os OOO ASTRONOMICAL TELESCOPE 


Full Descriptive Pamphlet sent on © | With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 











2 = Application to 0 be — of dividing Double Stars and showing Saturn’s Ring ‘and 
. upiter’s Belts. 
R.&J. BECK, 68 Cornhill London, E.C, | °” Price £6 10s. Od. 
GOLD MEDAL, Catalogue of Astronomical Telescopes sent Free. 
International Inventions Exhibition, 1885. JOHN BROWNING, 63 STRAND, LONDON. W.C 


THE NEW PATENT — 
WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving a much more open 
scale, combined with 
greater length of range. 
{t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 tos., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScientiFic INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 

122 Regent Street, London 
Illustrated Description 





scribed as the Post Free. 
sé j “i > 
Aneroid of the NEGRETTI & ZAMBRA’S 
Future. Large 
—- Illustrated 
Catalogue, 
J.J. HICKS ox Ye 
» Uz. y Engravings, Price 
= 5s. 6d. 
8,9, & 10 : * _ Telephone No. 
Hatton Garden, 6583. Telegraphic 


ddress : 


London, E.C. == Negretti, London. 
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NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON AND JERMYN STREET. 
Dean, PROF. HUXLEY, F.R.S. 


MECHANICS ond \ - 
MATHEMATICS . Prof. GOODEVE, M.A. 


wit. ser ' Prof A. W. RUCKER, MA., F.RS 
ASTRONOMY Prof. J. NORMAN LOCKY rER, F.R.S. 
CHEMISTRY Prof. T. E. THORPE, F.R.S. 

rKIOLOGY ——- Prof. HUXLEY F.R.S. 
GEOLOGY Prof. J. JUDD, F.R.S. 
MéTALLURGY Prof. W. % ‘ROBERTS-AUSTEN, F.R.S. 
MINING . Prof a. WARINGTON SMY TH, M.A., 


2 F.R 
AGRICULTURE . Prof. = ‘WRIG HTSON, F.C.S. 
NEXT SESSION BEGINS OCTOBER 3. 
Full particulars can be obtained from the Registrar, Normal School of 
Science. South Kensington, and Prospectuses at the Ca‘alogue Sale Stall of 
the South Kensington Museum. 


ABERDARE HALL 
OF RESIDENCE FOR WOMEN STUDENTS OF 
UNIVERSITY COLLEGEH, CARDIFF. 
Hon. Principat Miss DON. 

Board and Residence, £35 per annum; College Tuition Fee, £ro per 
annum. Two Scholarships of £50, three of 40, three of £30, Miss 
Williams's Scholarship of £20, and twenty-five Exhibitions of £ro will be 
offered at the University College Entrance Examination in September. 

For Particulars, apply to the HONORARY PRINCIPAL. 


WANTED by a Cambridge Honourman.— 
SCIENCE WORK in London. Evening Class Work, or one or two 
afternoons a week in School, C og rig P iene sics, and Botany.—J. P., 
Ullswater, Green Lanes, Finsbury Park, 


BIOLOGY and GEOLOGY. SUMMER 
PUPILS wanted by a COLLEGE LECTURER (B.A. Camb., 
1283; in rst Class Honours).—Apply, D., De ‘Tillens, Limpsfield, 
Surrey. 


SCIENTIFIC ASSISTANT WANTED, 
able to take charge of a small Experimental Workshop.—Apply. stating 
Salary required, Box, Nature Office, Bedford Street, Strand. W.C. 


As DEMONSTRATOR in CHEMiSTRY 
and PHYSICS.—ADVERTISER is open to an Engagement. Uni- 
versity Qualifications. Experienced in Technical, Scientific, and Lec- 
ture Work. Good References. Sinall Salary required, or mutual 
arrangements made.—Address ‘A. G. K.,”’ care of J. W. Vickers, 
5 Nicholas Lane, E.C. 

THE BRISTOL UNITED GAS LIGHT 

COMPANY. 

The DIRECTORS of the BRISTOL UNITED GAS LIGHT COM- 
PANY are about to appoint a CHEMIST at each of their Avon Street, 
Canons’ Marsh, and Stapleton Road Works, and invite Applications for the 
Appointments 

‘lhe Candidates selected will be required to devote the whole of their time 
tothe Duties of their respective Offices, and must be capable of making the 
usual Tests and Analyses required in Gas Manufacture. 

The commencing Salary in each case will be £80 per Annum, 

Personal Canvassing will be a Disqualification 

Applications, with Cofzes of Testimonials, must be sent in addressed to 
the CHAIRMAN of the Company, not later than 1o am. on MONDAY, 


July 30 prox. 
JAS. V. GREEN, Secretary. 
Gas L ight Offices, Canons’ Marsh, June 21, 1888. 








THE MASON COLLEGE, 
BIRMINGHAM. 


SESSION (1888-89) will commence on MONDAY, 


The NEXT 
October 1, 1888. 
The SYLLABUS, containing full information as to the various Courses of 
Instruction, Entrance and other Scholarships, Prizes, Lecture Days and 
Hours, Fees, &c., is published by Messrs. Cornish New Street, 


Birmingham, price 6d. ; by post 8d. 
_GEO. H. MORLEY, Secretary. _ 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &C., 
Of 277 STRAND, ESTABLISHED 1840. 
Mr. HENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES’S HALL. 


Mr. HENSON has just received some choice Cornish and 
Cumberland Minerals. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent to his subscribers Batrachospermum, with sketch ; 
description. He also sent out Cristatella mucedo, Alcyonella fungosa, Le _ 
dora hyalina, Brachionus pala, Lophopus crystallinus, Melicerta nwa 
Stephanoceros, Argulus foliaceus, Cordylophora lacustris, Volvox globator: 
also Ameeba, Hvdra, Vorticella, Crayfish, and other Specimens for (Huxley 
and Martin’s) Biological Laboratory work. y 
Weekly announcements will be made in this place of Organisms T. B 
is supplying. , 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for 105. 6d. ’ 





Portfolio of Drawings, Eleven Parts, 1s.each. 


THE SCIENTIFIG LANTERN SLIDES 


Produced by E. WARD, Mancuester, last Season, having been received 
with s> much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production, 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER 


List for One Stamp. 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &e,, 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, &.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


All kinds of Scientific Apparatus in stock or to order. Glass-topped Boxes 
from 1s. per dozen; Cast-steel Geological Hammers and Picks of various 
special makes, rs. 6d. -4s. 6d. ; Chisels from 6d. ; Collecting Bags ; Lenses 
Acid Bottles for field use, 1s. 3d. ; Platinum- pointed and ordinary Forceps 

Blowpipes from 9d. ; Borax, Microcosmic Salt, and other reagents, Platinum 
Wire and Foil, small Crushers and Anvils, Sets of Chips for analysis, a 
Blowpipe requisites generally. An extensive series of Minerals, Rocks, an 
Rock Sections just added to stock. 


Naturalist, V. FRIG, in PRAGUE 


(BOHEMIA, AUSTRO-HUNGARY). 
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tion on Stock. Printed Exglish Labels 

Price of the METAMORPHOSIS with Packing and Post Paid, 
£3 0r $1 5 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRA 
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JOURNAL OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December), 
To NON-FELLOWS ss. per Number. 


Edited by FRANK CRISP, LL.B, B.A., one of the Secretaries of the 
Society, with the assistance of A. W. Bennett, M.A., B.Sc., F.L.S. ; 
F. Jerrrey Bert, M.A., F.Z.S.; Joun Maya t, Jun., F.Z.S.; R. 
G. Hees, M.A., M.D.; and J. ARTHUR THomson, M.A,, Fellows of 
the Society. 


In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal contains as a special feature a CLASSIFIED SUM- 
MARY OF CURRENT REStARCHeES relating to Zoology and Botany 
(mure especially Invertebrata and Cryptogamia), and Microscupy, consisting 
of Abstracts of the principal Papers published in the leading Journals, 
Transactions, &c., of all countries. 

No such a summary of the scattered periodical literature of British and 
Foreign Biological and Microsc»pical work 1s elsewhere to be obtained, 
obviating as it does the difficulty tnat has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping ax courant with what 
is being done by their fellow-workers of this and other countries. 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and 20 South Frederick Street, Edinburgh. 


~MORELLA MARMALADE, 


The most delicious of all Preserves, also the strictly non-Alcoholic Wine, 
MORELLA, still and sparkling, products cf the famous Kent Morella 
Cherry, can be bought of or through any Grocer, and of the Makers, 


THOMAS GRANT & SONS, Maidstone, and 46 Gresham Street, 


London. 





NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 


The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 


Thespecialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papers for Advertising Farms tobe Let and Estates 
for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 
Price 34. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payatle to C. and R. ANDERSON. 


THE « HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusively to Maritime Objects. Essays, Critique:, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4toat least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a line widely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von Freepan. M.R. 
Hamburg, Alexander Street, 8 : 











On the rst of every Month, Price Sixpence 


Sale bp Auction. 


VALUABLE NATURAL HISTORY SPECIMENS, 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on MONDAY 
and TUESDAY, JULY 16 and 17, at half-past 12 precisely each day, 
the Extensive Collection of British and American Eggs formed by W. 
Wetts BLapen, Esq., of Stone, Staffordshire, including many choice 
varieties. Madagascar Eggs, Animal and Bird-Skins, Heads and Horns. 
Also the Collection of British Lepidoptera formed by JAMES KENWARD, 
Esq. Shells, Minerals, and Fossils, and other Natural History Speci- 
— Curiosities, Entomological and other Books, He. barium, Cabinets, 
ac. 
On view the Saturday prior from ro to 3, and Mornings of Sale, and 
Catalogues had. - ; 


~ JAMES R. GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 








THE ENTOMOLOGIST: 
AN ILLUSTRATED IOURNAL OF BRITISH ENTOMOLOGY: 
Edited by Joun T. CarkinGTon, 


With the Assistance of 
FREDERICK Bonn, £.Z.S. RIcHARD SouTHu. 
Epwarp A. Fitcn, F.L.S. J. Jenner Weir, F.L.S. 
F. BucHanan Wuirte, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life. Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Wooncurt IL_tusrraTions and occasional LirHoGRAPHED and CHROMo- 
LiTHOGRAPHED PLaTEs. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hal! Court. 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS, If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 





88 CHARLOTTE STREE1. FITZROY SQUARE, LONDON, 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CU. (Establishea 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRICS BELLS, 
SPEAKING-TUBES, &c, &c, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LOND 


Telegrams—** TONNERRE LONDON.” 


SE ante me og N. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 


MOoOooR;RE BRO S., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenev a CENTRAL SHOWROOM art 





49 HARDMAN STREET, LIVERPOOL 


Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED. 
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PERKEN, SON, & RAYMENT “OPTIMUS” 


Manufacture for the Trade ONLY CaTaLocue PREE: 


ace CAMERAS, LENSES, haa Thermometers, 
2 1 en Enlarging, jij seme —o. 
agic Lanterns, | _ _, Microscopes, 
Slides, and Accessories. Scientific Apparatus. 


99 HATTON GARDEN, LONDON, E.C. 
Ss. WwW. STouw =z. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2’- per doz., and allowed at the same rate if returned ; but they 
must be paid for with the beer. 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the manufacture of the ‘“*S. N.” Stout; it is Brewed entirely from the finest Malt and § 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent ‘onic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. Ut is a ‘Sound Ntritious” Tonic, 
and very much recommended by Medical men, 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8S.W. 

















London , 








Now Ready, Second Edition, Crown 8vo, Cloth, 6s. Now Ready, No. 1 of 


PRACTICAL EDUCATION. Treating of | “RESEARCH” 


the Development of Memory, the Increasing Quickness of Perception, 


and Trai > the Constructive Faculties. By CHARLESG. LELAND. 7 : 
gree F aie A New Monthly Illustrated Scientific Journal, Edited by A. NORMAN 


“* Admirable and deserving of everybody's study—the book is from end to TATE, F.1.C., F.C.S., F.GS., &c. Contains a Programme of Aim 
é ng : ad . ne d ’ oben, A on “GS. Ce ntg S a c: e of Aims and 
end crammed with practical thought and suggestion.” —J/anchester Work of the Journal: Articles on Technical Education, Local Shean, 
Examiner. No. 1 ofa Series of the Scientific Aspects of Health Resorts (Harrogate): 


. : . ' River Deposits in the Ribble Valley; the Stentors or Trumpet Animale 

‘ aes : a ’ € 1 ; mpet Animalcula 

Now Publishing, in Parts, Sewed, 1s. each. A New Photographic Survey; No. 1 of a Series of Pecwaite ond Biv. 
graphies of Scientific Men—the Rev. H. H. Higgins, M.A., of Liverpo 


MINOR ARTS AND INDUSTRIES. A Ornithological Notes; Museum Notes; Proceedings of several Scientifi 


Series of Manuals Illustrated and Adapted for Schools or Self-Instrac- Societies; and many Notes and Items of Intelligence of Scientific Interest 


tion. Edited by CHARLES G. LELAND, 
The following will be ready shortly :— 2 = a on the First of each Month, Price 3d., or by 
DESIGN and DRAWING—MODELLING—WOOD CARVING. ng ‘Publisher, on BIRCHALL ig cope gel ‘a tae — 
Uthers to follow. Castle Street, Liverpool. . sbi 








Second Edition. Cloth, with 60 Illustrations, 3s. Sas —— oe 


ELECTRICAL INSTRUMENT MAKING THE ZOOLOGIST : 
FOR AMATEURS: A Practical Hand-book. By S. R. BOTTONE. | A MONTHLY MAGAZINE OF NATURAL HISTORY. 


WHITTAKER & CO., Paternoster Square, E.C. Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
— ne fre _ British Ornithologists’ Union ; contains— 


ES 
Say Original Articles by well-known naturalists in every branch of zoology 

S T A N L E Y (eN” habits of animals; arrival and departure of migratory birds ; occurrence of 
= rare birds; distribution and migration of British fresh-water fish ; new or 

P rare marine fish; local aquaria; British reptiles; British land and fresh- 
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Mathematical, Drawing, and Surveying Instruments | of natural history books. Occasional translations from foreign zoological 
of Every Description, journals of important and interesting articles in various branches of zoology 


Of the Highest Quality and Finish, at the most Moderate Prices. There are occasional woodcuts. 
Illustrated Price List Post Free. SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, — ~ =e On the rstof every Month. 
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Edited by James Britten, F.L.S., British Museum. 


THE ENTO MOLOGIST’S MONTH LY ConTENTS :—Original Articles by leading Botanists.—Extracts, ao¢ 
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On Sound and Atmospheric Vibrations. 
With the Mathematical Elements of Music. a for the Use of 
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Astronomer-Royal. Second Editioa, Revised and Enlarged. Crown 
8vo. 95. 


A Treatise on Magnetism. Designed for 
the Use of Students in the University. By the same Author. Crown 
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Gravitation: 
the Principal Perturbations in the Solar System, 
Second Edition. Crown 8vo. 7s. 6d. : 

Elementary Applied Mechanics. Being the 
simpler and more practical Cases of Stress and Strain wrought out indi- 
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By T. ALEX ANDER, C.E., Professor of Civil Engineering in the Im- 
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Elementary Applied Mechanics. By Thomas 
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Experimental Mechanics. A Course of 
Lectures delivered at the Royal College of Science for Ireland. By Sir 
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Four-Figure Mathematical Tables. Com- 
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The Science of Weighing and Measuring, 
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Illustrations. Crown 8vo. 4s. 6¢ [Nature Series. 


Mechanical Theory of Heat. By R. Clausius. 


By the same Author. 


Translated by WALTER R. BROWNE, M.A,, late Fellow of Trinity 
College, Cambridge. Crown 8vo. ros. 6d. 
Applied Mechanics : An Elementary General 


Introduction to the Theory of Structures and Machines. By JAMES 
H. CO’VTERILL, F.R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associa e Member of the Institution of 
Civil Engineers, Professor of Anplied Mechanics in the Royal Naval 
College, tzreenwich. Medium 8vo. 18s 

An Introduction to the Theory of Electricity. 
By LINNAZUS CUMMING, M.A., rege” of bey Masters of Rugby 
School. With Illustrations. Crown 8vv. 

A Text-book of the Principles of Physics. 
By ALFRED DANIELL, M.A.. LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine. Edinburgh. With Illustra- 
tions. Second Edition. Revised and Enlarged. Medium 8vo. ais. 


Electric Light Arithmetic. By R. E. Day, 
M.A., Evening Lecturer in Experimental Physics at King’s College 
Lond m. Pott 8vo, 2s. | 

Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F R.S., F.R.S.E., Professor of Natural 
Philosophy, Queen’s College, Belfast. Second Edition. Extra Fcap. 
8vo. 55. 

Absolute Measurements in Electricity and 
MAGNETISM. By ANDREWGRAY. M.A., F.R.S.E.. Professor 
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a Vols. Crown 8vo. 2 Vol. 1. immediately. 

Statics for Beginners. By John Greaves, 
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by Sir GEORGE GROVE, D.C.L., Director of the Royal College of 
Music, &c. Demy 8vo. 

Vols. L., II., and III. Price 21s. eac 

Vol. I. A to IMPROMPTU. vol ‘II. IMPROPERIA to PLAIN 
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Experimental Physics. By P. R. Scott 
LANG, M.A., Professor of Mathematics in the University of S 
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With Illustrations. Crown 8vo. 10s. 6d. 

Sound: a Series of Simple, Entertaining, and 
Inexpensive Experiments in the Phenomena of Sound, for the Use of 
Students of every age. By A. M. MAYER, Professor of Physics in 
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Light: a Series of Simple, Entertaining, 
and Inexpensive Experiments in the Phenomena of Light, for the Use 
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With Numerous Illustrations. Crown 8vo. 2s. 6d. | Nature Series. 

Newton—Principia. Edited by Prof. Sir 
W. THOMSON and Prof. BLACKBURNE. 4to, Cloth. 31s. 6d. 

The First Three Sections of Newton’s Prin- 
cipia. With Notes and Illustrations. Also, a Collection of Problems, 
sy ally intended as Kxamples of Newton’s Methods. By PERCI- 
VAL FROST, M.A. Third Edition, 8vo. ras. 

A Treatise on Optics. By S. Parkinson, 
D.D., F.R.S., Tutor and Prelector of St. John’s College, Cambridge 
Fourth Ed. tion, Revised and Enlarged. Crown 8vo. tos. "6d. 

Steam, An Elementary Treatise. By John 
PERRY, C.E., Whitwor.h Scholar, Fellow of the Chemical Society, 
Professor of Mechanical Engineering and Applied Mechanics at 
the ‘echnical College, Finsbury. With Numercus Woodcuts and 
Numerical Examples and Exercises. 18mo. 45. 6d. 

Experimental Proofs of Chemical Theory 
FOR BEGINNERS. By WILLIAM RAMSAY, Ph.D., Professor 
of Chemistry in University College, Bristol. Pott 8vo, 2s 6d. 

The Theory of Sound. By Lord Kayleigh, 
M.A., F.R.S., me ig Fellow of Trinity College, Cambridge 8vo0. 
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The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Prof. F,.REULEAUX. Translated and 
Edited by Prof. A. B. W. KENNEDY, F.R.S.,C.E. With 450 
Illustrations. Medium 8vo. ars. se : 

Spectrum Analysis. Lectures delivered in 
1868 before the Society of Apothecaries of London. By Sir HENRY E 
ROSCUE, LL.D., F.R.S., formerly Professor of Chemistry in the 
Owens Cullege, Victoria University, Manchester. Fourth Edition, 
Revised and ere Enlarged by the Author and by ARTHUK 
SCHUSTER, F.R.S., Ph.D., Professor of Applied Mathematics in the 
Owens ot ong Victoria University. With Appendices, Numerous 
Illustrations, and Plates. Medium 8vo. ars. 

Polarization of Light. By the late W. 
SPOTTISWOODE, F.R.S. With many Illustrations. New Edition 
Crown 8vo. 35. 6d [Nature Series 

Primer of Physics. By Balfour Stewart, 
F.R.S., late Professor of Natural Philosophy in the Owens Co llege 
Victoria University, Manchester. With Numerous I /lustrations. New 
Edition, with Questions. 18mo. 1s. [Science Primers. 

Lessons in Elementary Physics. By the 
same Author. With Numerous Illustrations and Chromolitho of the 
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MESSRS. MACMILLAN & CO.S PUBLICATIONS. 


NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in. 
By BALFOUR STEWART, M.A., LL.D., F.R.S., and W. W. 
HALDAN* GEE, B.Sc. Crown 8vo. 
Vol. L -GENERAL PHYSICAL PROCESSES. 6s. 
Vol, Il. ELECTRICITY AND MAGNETISM. 7s. 6d. 
Vol. UI.—OPTICS, HEAT, AND SOUND. (/n the press. 


Practical Physics for Schools and the Junior 


Students of Colleges. By the-same Authors. 
Vol. L—ELECTRICITY AND MAGNETISM. 2s. 6d. 


On Light. Being the Burnett Lectures, de- 
livered in Aberdeen by 1883, 1884, 1885. By GEORGE GABRIEL 
STOKES, M.A., P.R 
Lucasian Professor of Mathematics in the University of Cambridge. 
First Course. ON THE Nature or Ligut.—Second Course. ON 
Licht aS A Means oF InvestiGaTion.—Third Course. On THE 
BrnericiaL Errects or Licut. Crown 8vo. 7s. 6d. 

*,* The Second and Third Courses may be had separately, price 2s. 6d. each 

An Elementary Treatise on Sound. By 
W. H. STONE, M.D. With Illustrations. 18mo. 3s. 6d. 

Heat. By P. G. Tait, M.A., Sec. R. S.E., for- 


merly Fellow of St. Peter’s College, Cambridge, Professor of Result 
Philosophy in the University of Edinburgh. Crown 8vo. 6s. 
Elementary Lessons in Electricity and 
MAGNETISM. By SILVANUS P. THOMPSON, Principal and 
Professor of Physics in the Technical College, Finsbury. With Tlus- 
trations. New Edition, Revised. Twenty-Eighth Thousand. Fcap. 


8vo. 45. 6d. a é 
Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S., 
F.R.S.E., Fellow of St. Peter’s College, Cambridge, and Professor of 
Natural Philosophy i in the University of Glasgow. 

Medium 8vo. 18s. 

The Motion of Vortex Rings, a Treatise on. 
An Essay to which the Adams Prize was adjudged in 1882 in the Uni- 
versity of Cambridge. By J. J. THOMSON, M.A., F.R.S., Fellow of 
Trinity College, and Cavendish ‘<a? of Experimental Physics, 
Cambridge. With Diagrams. 8vo. 6s. 

Applications of Dynamics to Physics and 
CHEMISTRY. ; By the same Author. Crown 8vo. 78. 6d. 

Natural Philosophy for Beginners. By I. 
TODHUN'ER, M.A., F.R.S., D.Sc. 
Solid and Fluid —s, 18mo. 
and Heat. 18mo. 3s. 


Heat and Electricity, A Collection of Ex- 


Second Edition. 


3s. 6d. Part II. Sound, Light, | 


S., &c., Fellow of Pembroke College, and | 


Part I. The Properties of | 


AMPLES ON. By H. H. TURNER, B.A,, Fellow of Trinity Col- 


lege, Cambridge. Crown8vo. 2s. 6d. , 
Light: A Course of Experimental Optics, 


CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With nearly 200 Engravingsand Colcured Plates. Crown 8vo. 7s. 6d. 


ASTRONOMY. 


Popular Astronomy. With Illustrations by | 
_— B. —* K.C.B., formerly Astronomer-Royal. New Edition. 
18mo. 4s. 

Transit of Venus. 
fessor of Natural Philosophy in the Andersonian Unies, petal 
Illustrated. Crown 8vo. 3s. 6d. Nature Series. 

A Treatise on Astronomy, for the Use of 
Colleges and Schools. By HUGH GODFRAY, M.A., Mathematical 
— at Pembroke College, Cambridge. Fourth Edition. 8vo. 
128. 

An Elementary Treatise on the Lunar 
THEORY, with a Brief Sketch of the Problem up to the Time of 
“_ - By the same Author. Second Edition, Revised. Crown 8vo. 
5. O04 

Primer of Astronomy. By J. Norman 
LOCKYER, F.R.S. With Numerous Illustrations. New Edition. 
18mo. rs. (Science Primers. 

Elementary Lessons in Astronomy. By | 
the same Author. 


Stars, and ee rr Numerous Illustrations. New Edition, Revised. 
Feap. 8vo. 5s. 6d. 


The Chemistry of the Sun. 
Author. With Illustrations. 8vo. 145. 
Questions on Lockyer’s Elementary Les- 
SONS IN ASTRONOMY. For the Use of Schools. By JOHN 
FORBES-ROBERTSON. 18mo, Cloth Limp. 1s. 6d. 

Popular Astronomy. By S. Newcomb, LL.D., 
Professor U.S. Naval Observatory. With 112 Simeiians and 5} Sees 
ofthe Stars. Second Edition, Revised. 8vo. 18s. 
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CHEMISTRY. 


A Manual of Inorganic Chemistry. By 
HENRY ARMSTRONG, Ph.D., F.R.S., Professor of Chemistry in 
the City and Guilds of London ‘iechnical Institute. Crown 8vo. 

[lu preparation. 

The Owens College Course of Practical 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph.D., F.C.S. 
Assistant Lecturer on Cronies in the Owers College. Manchester, 
With a Preface by Sir NRY ROSCOE, F.R.S., and C. 
SCHORLEMMER, F.R.S. | oo Svo. 2s. 6d, , 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy in 
Harvard University, Fourth Edition, Royal 8vo. ars. 

A System of Volumetric Analysis. By Dr. 
EMIL FLEISCHER. Translated, with Notesand Additions, from the 
Second German Edition, “ M. PATTISON MUIR, F.R.S.E. 
Illustrated. Crown 8vo. 7s. 6d. 

Agricultural Chemical Analysis, a Hand- 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S. Founded upon Leitfaden fiirdie Agriculture Chemische 
Analyse, von Dr. F. Krocker. Crown 8vo. 7s. 6d. 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOEL HARTLEY, F.R.S. Globe 8vo. 5s. 
The Owens College Junior Course of Practical 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S., Chemical 
Master in the Grammar School, Manchester. With Preface by Sir 
Henry Roscog, F.R.S , and Illustrations New Edit. 18mo. 2s. 6d. 

Questions on Chemistry. A Series of Prob- 
lems and Exercises in Inorganic and Organic Chemistry. By the 
same Author. Feap. 8vo. 3s. 

Blowpipe Analysis. By J. Landauer. 
Authorized English Edition. By J. TAYLOR and W. E. KAY, of 
Owens College, Manchester. Extra Fcap. 8vo. 4s. 6d. 

Chemical Arithmetic. With 1200 Problems. 
By SYDNEY LUPTON, M.A., F.C.S., F.I.C., formerly Assistant 
Master at Harrow. Second Edition, Revised and Abridged. Fecap. &vo. 


45. 6d. ' 

Practical Chemistry for Medical Students. 
Specially arranged for the first M. " ae By M. M. PATTISON 
MUIR, F.R. SE. F cap. 8vo. 1s. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlector of 
Chemistry in Gonville and Caius College, "Cambridge ; assisted by 
DAVID MUIR WILSON. 8vo. 12s.6d. q 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Studv of. By IRA REMSEN, Professor 
of Chemistry in the Johns Hopkins University. Crown 8vo. 6s, 6d. 

An Introduction to the Study of Chemistry 
~~ CHEMISTRY). By the same Author. Crown 8vo. 
6s. 6d. 

The Elements of Chemistry. A Text-book 


for Beginners. By the Same. Feap. 8vo. 2s. 6d. 

Primer of Chemistry. By Sir Henry E. 
ROSCOE, F.R.S., formerly Professor of Chemistry in the Victoria 
University, the Owens College, Manchester. With Numerous Illustra- 
tions. New Edition. With Questions, 18mo. rs. 

[Science Primers. 

Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous Illustrations. 
and Chromolitho of the Solar Spectrum, and of the Alkalies and Alkaline 
Earths. New Edition. Fcap. 8vo. 4s. 6d. 

Inorganic and Organic Chemistry. A Com- 
plete Treatise on Inorganic and Organic Chemistry. By Sir HENRY 
E. ROSCOE, F.R.S., and Prof. C. SCHORLEMMER, F.R.S. With 
Illustrations. Medium 8vo. 

Vols. I. and IIL.—INORGANIC CHEMISTRY. 
Vol. I.—The Non-Metallic Elements. 21s. Vol. II. 
18s. Vol. 11. PartII.—Metals. 18s. 
Vol. III.—ORGANIC CHEMISTRY. 
The Chemistry of the Hydrocarbons and their Derivatives. or Organic 
Chemistry. With Numerous Illustrations. Fcur Parts. Parts I., II., 
and IV., 21s. each. Part III., 185, 

A Series of Chemical Problems, prepared 
with Special Reference to Sir H. E. Roscoe’s Lessons in Elementary 
Chemistry. By Professor T. E. THORPE, F.R.S. Adapted for the 
Preparation of Students for the Government, Science, and Society of 
Arts Examinations. With a Preface by Sir HEnry E. Roscog, F.R.S. 
New Edition, with Key. t8mo. 2s. 

A Treatise on Chemical Physics. By T. E. 
THORPE, Ph.D., F.8.S., Professor of Chemistry in the Normal 
School of Science, and Prof. A. W. RUCKER. Illustrated. 8vo. 

. [/n preparation. 

Metals and their Chief Industrial Applica- 
TIONS. By C. ALDER WRIGHT, D.Sc., &c., Lecturer on Chemistry 
in St. Mary’s Hospital Medical School. Extra Fcap. 8vo. 3s. 6d. 


CO., LONDON. [5] 


Part I.—Metals. 
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TO H. RH. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, & &e, 
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“NI A FINE TONIC AND 
DIGESTIVE. 









MUTTON VEAL & CHICKEN. ! 
eo SEASTURTLE Sour & JELLY 
—— ,MEAT LOZENCES &c: 


An excellent relish for “ fish, flesh 
and fowl.” 
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DECORATE vouR HOMES 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW = 
LA [ E | DECORATION. , we 


It can be applied to any window by any person without previous experience in the J d Gi 
use of the article. Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with disagreeable outlooks. 


























Write for Illustrated Pamphlet (500 Illustrations) and Sataple, p »st free, One Shilling, from the Manufac‘urers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST; or to PERRY & CO., Whoiesale Agents, Holborn Viaduct, LONDON. 











NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS, 


Reproductive Organs of Orchis, Section as Pistil, ane, wae Section of Barbadoes Rock, showing Polycistina .. I % 
tube, and Ovary. Quite New ... one t 6 | Section through Head of Feetal Rat. Very Perfect 20 
Budding Stem of Citron 1 © Actinomycosis in Section of Tongue of Cow 20 
Section through entire Bud of ‘Lily, ‘showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one oa pa 20 
rains, Petals, &c., in situ 2 © | Very fine Opaque Groups of Diatoms ... ai Ste 42, " and 56 each 
Fertile Branch of Chara, showing Antheridia and Archegonia «+» 1 © | Type Slide of about seventy Diatoms from Prvent ty N.Z. ee 10 6 
Anatomy of Leaf, nine Pieces on one Slide 2 6 | Horizontal Section through entire Young Frog .. 2 
Antheridia and Archegonia of Moss, mounted. ‘separately ‘on one Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 
Slide ... eee * 20 Frog—on one Slide 5 0 
Fungoid Blight of Grape Vine, ” Oidium Tuckeri oe wie «+ 1 6 | Transverse Section through entire Tooth of Horse. Very Fine ae 
Unicellular Plant, Protococcus viridis ose on 1 o | Spinning Organs of Silkworm 2 eee oe I 0 
Yeast Plant, Torula Cerevisiz « 1 ©.' Licmophora flabellata. Very Good Io 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 





ted, 


culling, &c. 
. 


L 
MANCHESTER. 


6 ROSSLEY'S 
“OTTO” 

 _ GAS-ENGIN E. 

OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 
NEW COMBINATION 

:/5-MAN “OTTO” AND PUMP, 
Suitable for Country Mansions. 

i CROSSLEY BROS., 

imi 


amateur's workshop, laundry machinery, chaff- 


"| Pump can be disconnected at pleasure, and 
Engine used for other purposes, such as driving 





a 





Printed by RicHarp CLay AND ‘Sons, Limirep, ai at7 >and 8 ‘Beeed Street Hill, Queen be Stre2t, in the City of London, a, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, July 12, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
. ** To the solid ground 





Of Nature trusts the.mind which builds for aye,”—WorDSWoRTH. 


No. 977, VOL. 38.] 
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NEWTON & CO.,. 





SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 









Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
= TUS of the highest class, 
for Colleges, Institutions, 
&c 
Catalogue of 

OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE, 6d. 


WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 4}-inch Spark in Air, £5. As made for the 
Science and Art Departinent. 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 
ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPH SS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 1. 


Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF. PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
Specimens ; also by means of photography to make reproductions in photo- 
gravure, type blocks, photolithography, and various other processes. 

The Company are appointed Agents for the Microscopes of Zeiss. 

A Catalogue will be sent on application, of the instruments used in 
Physical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


“THURSDAY, JULY 10, 1888. 





15 CENTS. 





[PRICE 





ASTRONOMICAL TELESCOPE 
With 3-inch Achromatic Object-Glass of excellent quality, with brass body, 
one Terrestrial and two Celestial Eye-pieces, in Case complete. Guaranteed 
to be capable of dividing Double Stars and showing Saturn’s Ring ana 


Jupiter’s Belts. 
Price £6 10s. Od. 
Catalogue of Astronomical Telescopes sent Free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 tos., 


With a supply of Charts. 


NEGRETTI| 
ZAMBRA, 


SciENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 













Large 
Illustrated 
Catalogue, 
600 Pages, 1200 
Engravings, Price 
55. . 
Telephone No. 
6583. ‘lelegraphic 
Address : 
Negretti, London. 
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BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE. 
22 ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will be held at 
BATH, commencing on WEDNESDAY, SEPTEMBER s. 


PRESIDENT-ELECT : 
Sir FREDERICK J. BRAMWELL, D. CL. » F.R.S., M.Inst.C. E. 


NOTICE TO CONTRIBUTORS OF M EM )IRS.—Authors are re- 
minded that, under an arrangement dating from 1871, the acceptance of 
Memoirs, and the days on which they are t> be read. are now, as far as 
possible, determined by Organiz.ng Commitiees fur the several Sec:ions 
before the beginning of the Meeting. It has therefore become neces: ar,, in 
order to give an opportuni ty to the Committees of doing justice to the 
several Communications, that each Author should prepare an Abstract 
of his Memoir, of a length suitable for insertion in the published ‘Transac- 
tions of the Association, and the Council request that he will send it, together 
with the original Memoir, by book-post, on or before August 8, addressed 
thus:—‘‘General Secretaries, British Associz ation, 22 Albemarle Street, 
London, W. For Section. i ; Authors who comply with 
this request, and whose Papers are . accepted, will be furnished before the 
Meeting with printed copies of their Reports or Abstracts. If it should be 
inconvenient to the Author that his Paper should be read on any particular 
days, he is requested to send information thereof to the SkcRETAkIES in a 
separate note. 

Reports on the Progress of Science, and of Researches intrusted to Indi- 
viduals or Committees, must be forwarded to the Secretaries, fur presentation 
to the Organizing Committees, accompanied by a statement whether the 
Author will be present at the Annual Mecting. 

No Report, Paper, or Abstract can be inserted in the Report of the Asso- 
ciation unless it is in the hands of the Sec _ x before the conclusion of the 
Meeting ATCHISON, Secretary. 
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Mathematical! Instrument Manufacturer to H. Ms Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 


Illustrated Price List Post Free. 


Mathematical, 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL inthe International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886. 

Address: —GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Wh> last week sent to his subscribers Batrachospermum, with sketch an d 
descr.ption. He alsosent out Cristatella mucedo, Alcyonella fungosa, Lepto- 
dora hyalina, Brachionus pala, Lophopus crystallinus, Melicerta ringens 
Stephanoceros, Argulus foliaceus, Cordylophora lacustris, Volvox globator: 
also Amoeba, Hydra, Vorticella, Cray fish, and other Specimens for (Hu ixley 
and Martin’s) Biological Laboratory work, 

Weekly announcements will be made in this place of Organisms T, BR. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s.each. 


TO SCIENCE TEACHERS, 
DUNDEE BURGH BOARD SCHOOL. 


Wanted, a Thoroughly Qualified SCIENCE TEACHER, to Teac! 
Elementary Science in the BOARD SCHOOLS during the Day, and t 
Conduct a Class in the Evenings Once a Week for the Instruction 
Board's Assistant and Pupil Teachers. 

Salary, £250 per Annum. 

A} plicaticns to be lodged with the SusscriBeR on or before AUGUST 


Next. 
THOS. THORNTON, Cl 





Dundee, July 16, 1888. 


PRELIMINARY SCIENTIFIC (M.B.) 
UNIVERSITY OF LONDON. 


Students who have Matriculated and are intending to enter. or who h 
already entered, at any one of the London Medical Schools for the cl 
Medical Portion of their Studies, can prepare for > PREL IMINAR 
SCIENTIFIC EXAMINATION at University College, under Prof f 
RAMSAY, Ph.D., F.R.S., Prof. CAREY FOSTER, , Prof 
LANKESTER, LL.D., F.R.S., and Mr. F. W. (OLIVER, B.A., D.Sc. 

The ¢ ‘urriculum commences in the First Week of OCTOBER. Prof. 
Ray Lankester will act as Tutor of the Preliminary Scientific Students, ax 
advise them in regard to their Reading and Class-work. 

Fee for the complete Course of Study required, including Lectures a1 
Laboratory Work. 35 Guineas. 

For particulars apply to the Secretary, University College, Lond 
Gower Street, W.C. 








HICKS, 


WATKIN 
- ANEROID BAROMETER, 


SOLE 


hedeatenaooid J. 


EY 
a 
iz] 
By 
< 
= 
5 
a] 
Z 
Gl 
q 
=a 


PER 


All kinds of Meteorological Instruments, &c., 


8, 9, &10 Hatton Garden, London, E.C, 


EN, SON, 


3 CAMERAS, LENSES, 
iho Apparatus for Enlarging ld 
Magic Lanterns, 

Slides, and Accessories. 








99 HATTON GARDEN, 





& RAYMENT 


Manufacture for the Trade ONLY 
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“ OPTIMUS” 
CaTaLocue FREE 


Thermometers, 
Barometers, 
Microscopes, & 
Scientific Apparatus. 


LONDON, E.C. 
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STANDARD 


granted since 1865 have each — 

ILIC CIES exceeded £1 900,000 sums assured: 

a result m: ies ained uninterruptedly 

for so | a peried by no other Office in the United Kingdom. Funds, 
6 Millious, increasing annu ally. 


STANDARD LIFE OFFICE, ; 
, 83 KING WILLIAM STREET, LONDON, am ACID PHOSPHATE. 
NOTICE OF REMOVAL A liquid preparation of the phosphates, recommended Ly 
® physicians for 


ee ene, OG, &e., Dyspepsia, Mental and Physical Exhaustion, 
Se ee ee ee Nervousness, Weakened Energy, Indigestior, 


Mr. HENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has j : 
posse fn § exy As a Drink in Fevers, Etc. 
97 R EG E NT STR E ET, It makes a Delicious Drink. Invigorating and Strengthening, 
LONBON, W. For sale by all chemists. 
A FEW DOORS FROM ST. JAMES’S HALL. Pamphlet sent post paid on application to 


Mr. HENSON has just received some choice Cornish and | Rumford Chemical Works, Providence, R. L., U.S.A. 
Cumberland Minerals. ° 


Just Published, Price rs. JAM ES R. GREGO RY, 








JOU RW AL OF sy HE QUEC KETT Mineralogist and Geologist. 
| SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
MICKOSCOPICAL CLUB. | LECTURERS, MUSEUMS, &c EVERY REQUISITE FOR 
Vol. III., No. 22, JULY. With 4 Plates, | PRACTICAL WORK. RUCK SPECIMENS AND ROCK SEC. 
Fhe Journal will be nent puet free # eee | TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
ima P SEHE POSS HCE FOF 4F. PEE VOM. Pe a atvance- | STOCK AND GREATEST VARIETY tH) LONDON. HE Liats 
WILLIAMS & NORGATE, 14 Henrietta S:r¢ et, Covent Garden, London ; | NOW READY. 


. Pilteluanet | , - . . : 
and 20 South Frederick Street, Edinburgh. New Catalogue of Mineral Specimens, 


~ | Arran or the Selection of Single Specimens, &c., with ices. Als¢ 
THE BRI STOL U N ITE D GAS LI GHT New ns a ba Minerals, ~ hag amma dig Mere Bo: ge ct 
CoO M PA N . # | Collections, Hammers, and Microscopic Sections of Rocks. 
The DIRECTORS of the BRISTOL UNITED GAS LIGHT COM- | And may be had post free on application at the Repository and Museum, 
PANY are about to appoint a CHEMIS I at enc h of their Avon Street, | 8X CHARLOTTE STREET. FirzROY SQUARE, LONDON. 
! , and Stapleton Road Works, and invite Applications for the | 


qseted wil seaiadvo eestevitcotdeicsine | RIGHARD ANDERSON & CO., 


ieir re espect tive Offic es, nds must be c rpat le of making ae 
nalyses required in Gas Manu ifacture Successors to SANDERSON & CO. (Established 1852). 
Salary in each case will be £80 per Asnum: Patronized by H.M. the QUEEN. Contractors to H.M. Government. 









ma, Wabe ey pe gt er age ey a, eae eee Tre Manufacturere.and Erectors of every description of 
the CHAIRMAN of the Company, not later than 10 am. on MONDAY, | | 
July 30 prox. Y 5 
JAS. V. GREEN, Secretary. | A 


Gas Light Offices, Canons’ Marsh, June 21, 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, | 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, i Sl 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor |e = 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. i 
Complete Lilustrated Catalogue ig Chemical Apparatus, post SECOND EDITION. 


, 


free, 1 6a. GRIFFIN’S 
MOORE BROS.,/cHEMICAL HANDICRAFT. 







ELECTRIC BELLS, 
SPEAKING-TUBES, “&c., &c,, 
| CHURCH-SPIRES AND CHIMNEY-SHAFTS 
! REPAIRED. 
p EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.C. 


Telegrams—“* TONNERRE LONDON.” 





= 








Osteologists, Disarticulators, &c., PRICE 4s. 7d. POST FREE. 
5 KREMLIN DRIVE, LIVERPOOL | {A CATALOGUE OF CHEMICAL APPARATUS ; 
Have Orexnep A CENTRAL SHOWROOM art ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 





Demy 8vo, 480 pp., IIlustrated with 1600 Woodcuts. 
49 HARDMAN cedeonataits sarap licigge Most Complete and Cheapest List of Apparatus. 
Near the Philharmonic Hall, ite the Church for the Blind), JOHN ‘. GRIFFIN anp SONS, 22 GARRICK STREET, 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, LONDON, W.C 
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RECENTLY COMPLETED, WITH 1937 FULL-PAGE COLOURED PLATES. 


SOWERBY'S ENGLISH BOTANY 


CONTAINING A DESCRIPTION AND LIFE-SIZE COLOURED DRAWING OF EVERY BRITISH PLANT, 


Edited and brought up to the Present Standard of Scientific Know ledge by the late 


J. T. BOSWELL, LL.D., F.L.S., &c. 


THE FIGURES BY 














J. E. SOWERBY, J. W. SALTER, A.L.S., AND N. E. BROWN, 


Third Edition, in 12 Vols., Super-royal 8vo, £24 3s. in Cloth, £26 11s. in Half-morocco, and £30 9s. in whole Morocco. 
Also, 89 Parts, 5s. each, except the Index Part, 7s. 6:2. 


» 


as the most complete representative of the present state of knowledge of British Plants. 


CONTENTS: 


V ol. I—Ranunculacez, Berberidacee, Nymph: eacee, P ‘apaveracez, ar d Vol. VII.—Labiatz, Boraginacez, Lentibulariacez, Primulaceze, Plumbe 
Cruciferz Cloth, £1 18s.; Half-morocco, £2 2s. ; Morocco, £2 8s. 6d. gina ex, Plantaginacew, Paronychiacez, and +r trantacez. Cl 
Vol. 11.—Resedacex, Cistacee, Violacez, Droseracex, Polygalacex. £1 18s. ; Half-morocco, £2 2s. ; Morocco, £2 8s. 6¢ 
Frankeniacew, Caryophyllacew, Portulacacez, ‘Tamariscacex, Ela Vol. VIII.—Chenopodiaceez, Polygonacez. tread Thymela 
tinaceaw, Hypericacee. Malvacee, Tilhaceew. Linacea, Geraniacex, Santalacez, Aristolochiacee, E mpetrs ace, Euphorbiaceae. Cailitricha- 
llicinez, Celastra Rh amnacez, Sapindacez. Cloth, £1 18s. ; Half cee, Ceratophyllacezw, Urticacee, Amentifera, and Conifera. Cuiot 
morocco, £ *s Mor cco, £4 s. 6d. £2 138.3; Half-morocco, £2 17s.; Morocco, £3 38. 6d. 
Vol. III Leguminifere and Rosaceae. Cloth, £2 3s.; Half-morocco, Vol. IX l'yphacew, Aracez, Lemnacezw. Naiadacez, Alismacez, Hyd 
> 75 Morocco, £2 138. 6a. charidaceew, Orchidacex, Iridacez, Amaryllidacez, Dioscoreacex, 
Vol. IV Lythracew, Onagracexw, Cucurbitacex, tig Yes Crassu Linacewe. Cloth, £1 18s.; Half-morocco, £2 2s.; Morocco, £ 





laceze, Saxifragacee, Umbellifera, Araliacex. Cornaceaw, Loranthacee, Vol. X.—Juncacezx and Cyperacew. Cloth, £1 18s. ; Half-morocco, £ 

Caprifohacea, Rubiacex, Valerianacezx, and Dipsaces cloth, £2 Ss. ; Morocco, £2 8s. 6d. 

Half-morocco, £2 12s. : Morocco, £2 18s. 6d Vol. XI.—Graminacez. Cloth, £1 13s. ; Half-morocco, £1 17s. ; Mor 
Vol. V.—Composita Cloth, £2 3s.; Half-morocco, £2 7s.; Moroc £2 38. 6d. 

&2 138. Ca Vol. XII. —Marsiliacez, Isoetacez, Selaginellacee, Lycopodiacex, Ophi 
Vol. VI.—Campanulacex, Ericace. Jasminacee, Apocynacez, Gentiara- “gi ssacez. Filices Equisetace: e, and Characex ; pat an Index to th 

cea Pilemoniacez, Convolvulacez, Sotanacex, ge ariace 2, whole Work. Cloth, £1 15s.; Half-morocco, £1 19s.; 

OMrobanchacez. and Verbenacez. Cloth, £1 18s.; Half-m o, £2 5s. 6d. 

f,2 28. ; Merocco, £2 8s. 6d. 


WORKS BY J. G, BAKER, F.RS., F.L.S., 


First Assistant in the Herbarium of the Royal Gardens, Kew. 
Just Publi-hed. 

HAND-BOOK OF THE AMARYLLIDE:, including the ALSTROZMERIE-E §$and 

\GAVEZE, Demy 8vo. 55. 

‘It is impossible to speak highly enough of a work of this kind, entailing labours of half a lifetime ; the least those who 

interested in the subject can do is to buy and study it.”—Gardeners’ Chronicle. 
HAND-BOOK OF THE FERN ALLIES. A Synopsis of the Genera and Species of the 

Natural Orders, Equisetacex, Lycopodiacex, Selaginellaceze, Rhizocarpee. Demy 8vo. 5s. 


* Mr. Baker's intimate acquaintance with the class cf plants of which he treats is sufficient guarantee of the excellence of the 


work. It filis a gap which has long been felt.”-— Academy. 
A FLORA OF THE ENGLISH LAKE DISTRICT. Demy 8vo. 7s. 6d. 
*A model of what a local flora should be.”’—Guardian. 


THE BOTANIST’S POCKET BOOK. By W. R. HAywarpb. Containing, arranged in a 
tabulated form, the chief characteristics of British Plants. F cap. 8vo, flexible binding for the pocket, Fifth Edition Revised, 
with New Appendix. 4s. 6a. 


; ‘ ‘ . . — . al 
‘The diagnoses seem framed with considerable care and judgment, the characteristics having been well selected and 


contrasted.” — Jeurnal of Botany. 


THE STUDENT'S HAND-BOOK OF PHYSICAL GEOLOGY A. J. JUKES-BROWNE, 


B.A., F.G.S., of the Geological Survey of England and Wales. With Numerous Mh ums pe Illustrations. Small Pos 
Svo. 6s. 


BY THE SAME AUTHOR. 
1E STUDENT'S HAND-BOOK OF HISTORICAL GEOLOGY. With Numerous 


Diagrams and Illustrations. S zall Post 8vo. 6s. 


ones 
il 


‘Ilere and generally the book is well up to date; . . . will prove a most useful book.” —Prof. 4 H. Green in NATURE. 


London: GEORGE BELL & SONS, York Street, Covent Garden. 


The Work has for nearly a century been the chief authority on English Botany, and in its present form may fairly be taken 





‘a? 


E 
Witl 
- 
Cc 
I 
( 
Note 
H 


a 


VN, 


taken 


»lumba- 
Cloth, 


elacex 
litricha- 


Ctoth, 


Hydro- 
sae, and 


£2 25 
loroceo. 


Ophi 
> th 





and 


10 are 


’ the 


of the 


in a 
»yised, 


d and 


WNE, 
1 Post 


>rous 

















PUBLISHED BY J. & A. CHURCHILL. 


No. CXIII. (Juty), with Eleven Lithographic Plates (Plain and Coloured), Price tos. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S., Fellow of Exeter College, Oxford, and Jodrell Professor 
of Zoology in University College, London. 

With the co-operation of E. KLEIN, M.D., F.R.S., Joint-Lecturer on General Anatomy and Physiology in the Medical 
School of St. Bartholomew’s Hospital, London; H. N. MOSELEY, M.A., LL.D., F.R.S., Linacre Professor of 
Human and Comparative Anatomy in the University of Oxford; and ADAM SEDGWICK, M.A., F.R.S., Fellow and 
Assistant Lecturer of Trinity College, Cambridge. 

CONTENTS :— 
Haplodiscus piger ; anew Pelagic Organism from the Bahamas. Morphological Studies. —I. The Parietal Eye of the Cyclostome 
“By W. F. R. WELDON, M.A., Fellow of St. John’s Fishes. By J. BEARD, Ph.D., B.Sc. 
College, Cambridge, Lecturer on Invertebrate Morphology 
in the University. 
The True Teeth and the Horny Plates of Ornithorhynchus. By 


guly 19, 1888 | NATURE XCii) 





On Some Oigopsid Cuttle Fishes. By F. ERNEST WEIss, 
F.L.S., from the Zoological Laboratory, University College, 


EpwarpD B. PouLtTon, M.A., F.L.S., of Jesus and Keble London. 

Colleges, Oxford. The Organ of Verrill in Loligo. By MALcoLM LAuRIE, B.Sc., 
Note on the Fate of the Blastopore in Rana temporaria. By from the Zoological Laboratory of University College, 

HAROLD SIDEBOTHAM, M.R.C.S. London. 


A MANUAL OF BOTANY; Including the Structure, Classifications, 


Properties, Uses, and Functions of Plants. By ROBERT BENTLEY, Professor of Botany in King’s College. Fifth 
Edition, with 1178 Engravings. Crown 8vo, 15s. 


THE MICROTOMISTS VADE-MECUM, comprising upwards of 600 


Formulz and Methods, collected from the practice of the best workers. By ARTHUR BOLLES LEE. Cr. 8vo, 8s. 6d. 


KOHLRAUSCH’S INTRODUCTION TO PHYSICAL MEASURE- 
MENTS; with Appendices on Absolute Electrical Measurement, &c. Translated by T. H. WALLER, B.A., B.Sc., 
and H. R. PROCTER, F.C.S. Second English Edition, with 37 Engravings, 8vo, 15s. 


FRESENIUS’ QUALITATIVE ANALYSIS. Tenth English Edition. 
Translated from the Fifteenth German Edition and Edited by CHARLES E. GROVES, F.R.S. 8vo, 15s. 


SYSTEMATIC HAND-BOOK OF VOLUMETRIC ANALYSIS; 
Applied to Liquids, Solids, and Gases: adapted to the Requirements of Pure Chemical Research, Pathological Chemistry, 
Pharmacy, Metallurgy, Manufacturing Chemistry, Photography, &c., and for the Valuation of Substances used in 
Commerce, Agriculture, and the Arts. By FRANCIS SUTTON, F.I.C. Fifth Edition, with 90 Engravings, 8vo, 16s. 


CHEMISTRY, [INORGANIC AND ORGANIC, with Experiments. 


By C. L. BLOXAM, Professor of Chemistry in King’s College, London, Sixth Edition, Revised and Enlarged. With 
300 Engravings on Wood, 8vo, 18s. 


PRACTICAL CHEMISTRY AND QUALITATIVE INORGANIC 


ANALYSIS, specially adapted for Colleges and Schools. By FRANK CLOWES, D.Sc., Professor of Chemistry in 
University College, Nottingham. Fourth Edition, with 55 Engravings, post 8vo, 7s. 6d. 


OUTLINES OF ORGANIC CHEMISTRY. By H. Forster Mor ey, 


M.A., D.Sc., Joint-Editor of ‘* Watts’ Dictionary of Chemistry.” Crown 8vo, 7s. 6d. 


WATTS’ INORGANIC CHEMISTRY. (Based on “ Fownes”.) 


With Coloured Plate and Wood Engravings. Crown 8vo, 9s. 


WATTS’ ORGANIC CHEMISTRY. Edited by Wm. A. TILpEn, 


D.Sc., F.R.S., Professor of Chemistry in the Mason College, Birmingham. Second Edition. Crown 8vo, Ios, 


INTRODUCTORY INORGANIC ANALYSIS; a First Course of 


Chemical Testing. By ERNEST H. COOK, D.Sc., F.1.C., F.C.S., Associate of the Royal College of Science ; Physical 
Science Master, Merchant Venturers’ School, Bristol. Crown 8vo, cloth, Is. 6d. 


VALENTIN’S QUALITATIVE ANALYSIS. Edited and Revised by 
Dr. W. R. HODGKINSON, F.R.S. (Edin.), Jodrell Scholar ; late Senior Demonstrator and Lecturer on Chemistry in the 
Normal School of Science, South Kensington ; Professor of Chemistry and Physics in the Royal Military Academy and 
Artillery College, Woolwich. Assisted by H. CHAPMAN JONES, F.C.S., Demonstrator in the Reyal School of Mines, 
&c., and F, E. MATTHEWS, Ph.D., Cooper’s Hill College. Seventh Edition, 8vo, 8s. 6d. 

CHURCHILL’S TECHNOLOGICAL HAND-BOOKS. Edited by 

JOHN GARDNER, F.I.C., F.C.S., and JAMES CAMERON, F.I.C., Analyst in the Laboratory, Somerset House. 
BREWING, DISTILLING, and WINE MANUFACTURE. With Engravings. Crown 8vo, 6s. 6d. 
BLEACHING, DYEING, and CALICO PRINTING. With Engravings. Crown 8vo, 5s. 

ACETIC ACID and VINEGAR, AMMONIA, and ALUM. With Engravings. Crown 8vo, 5s. 
OILS and VARNISHES. With Engravings. Crown 8vo, 7s. 6d. 
SOAPS and CANDLES. With Engravings. Crown 8vo, 7s. 


LONDON: Jj. & A. CHURCHILL, 11 NEW BURLINGTON STREET. 













































Racal 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, Mancuester. last “ere having been received 
with so much favour, he respectfully invites KARLY ORDERS from 
Lecturers and others, while the light is most oo able for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 


F. H. BUTLER, M.A.Oxon., A.RS.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 
All kinds of Scientific Apparatus in stock or to order. Glass-topped Boxes, 
from 1s. per dozen; = steel Geological Hammers and Picks of various 
special makes, rs. 6d 6d. ; ¢ hise Is from 6¢.; Collecting Bags; Lenses ; 
Acid Bottles for fi Id use, 1s. 3d. 3 Platinum pointed and ordinary Forceps ; 
Blowpipes from 4 ) 3orax, Micro mcosmic Ss ult, and other reagents, Platinum 
Wire and Foil, small Crushers and Anvils, Sets of Chips for analysis, and 
Blowpipe requisites generally. An extensive series of Minerals, Rocks, and 
Rock Sections just added to stock. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. 











100 Specimens, 25s. 


Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
zrammes, Plans (up to Double-Elephant size), Shorthand » and 
Type- Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. 
written letters. 


Auto-Circulars resemble 
Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street, Manchester. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 


Conducted by C. G. Barrert, J. W. Dovetas, W. W. ote M.A 
F.L.S., R. McLacuran, F.R.S., E. Saunvers, F.L. nd 
H. T. Stainton, F.R.S. 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles r 
Subscription—Six 
~ ice a h the 
Vols. I. to IX. 
volumes oH b 


London: 









Shillings per Volume, post free. The volumes com- 


v¢ number in each year 
os. each to purchasers of « 


e had separately or together, at 7s. each. 


GURNEY & JACKSON (Mr. Van Voorst’s successors), 


t Paternoster Row 


ymplete sets: the succeeding 


y . °. x 4s 1 
N.B.—Communications, &c., should be sent to the Editors at the above 
aldress. 










it is an excell 
le re tiring a goe 





THE “HALF-GUINEA” ALE 


NATURE 


Ss. WwW. STOw'=. 





In Casks, 12,6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for with the oo er. 
Neither sugar, sacchart nor any of the many new Brewing Materials are used in 
the manufacture of the “S “ ut; it i we entir from the finest Malt and 
Hops; it is, too, more hoppe » Stot generally ) besi bei 





WALTHAM BROTHERS, 


[7udy 19, 1888 


DIAGRAMS FOR LECTURES, DRAW. 
INGS IN COLOUR OR PENCIL FROM OBJECTS AND 
SPECIMENS; LITHOGRAPHY AND WOOD-ENGRAVIXG. 


PARKER & COWARD, Broadway Chambers, Westminster, 


NORTH BRITISH AGRICULTURistT, 


the chief Agricultural Journal in Scotland, circulates extensively amon 
Landowners, Farmers, Resident Agents, and others interested in i 
managementof land throughout the "United Kingdom. 


The AGRICULTURIST is published every Wednes¢ay afternoon j 


for the Evening Mails, and contains Reports of all the principal British 
Irish Markets of the week. 








i 





Thespecialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one of the best existing papersfor Advertising Farms tobe Let and Estates 
for Sale. 


Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 34d. Annual Subscription, payable in advance, 145 





377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ZOOLOGIST : 


A MONTHLY MAGAZINE OF NATURAL 





HISTORY. 
Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 

Original Articles by well-known naturalists in every br an h of zoolegy 
hal bits of animals; arrival and departure of migratory birds ; occurrence 
rare birds; dis tribution and mi gration of British fresh-water fish ; new 
rare marine fish; local aquaria; British reptiles; British land and fresh 
water mollusca, with remz ke on the haunts and habits of the specie $; and 
other matters of general interest to those who delight in natural history 
Reports of the Linnean, Zoological, and Entomological Societies. iev 
of natural history books. Occasional translations from fereign 2 olo 4 
journals of important and interesting articles in various branches of zoology 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, 


On the sideman Meath. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., 











& CO., Stationers’ Hall Court. 


British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. 
Price 1s. 3a. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & co... 54 Hatton Garden, E.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


AND Hop TRADES; AND WINE AND SPIRIT TRADE 


RECORD. 


REVIEW OF THE MALT 


The Organ of the Country Brewers. 

ot every alternate 
intgrests 

iarter-day 


The Brewers’ Guardian” is published on the evening 
luesday, and is the only journalofficially connected with brewing 

Subscription, 16s. 6@. per annum post free, dating from any 41 
Single copies rseach. Registered for transmission abroad. 








RES THIS 


HOLLOWAYS PILLS |e 


Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; 4 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaiazts 














a 





BREW ERY, LON DON, 


aW. a 








J 

WV . 
AND 
ING. 


. 
ST, 
mong 
n the 


ntime 
h and 


RIST 

states 

CUL, 
145. 


Street, 


ence of 
new or 
| fresh. 
S5 and 
uistory 
eviews 
logical 
vology 


ts, and 
vews.— 


sts, 


TRADE 


lternate 
iigrests. 
ter-day. 


‘NE 

MACK 
iD; 4 
‘NESS 
laints 





Fuly 19, 1888 | 


NATURE 


XCV 








MESSRS. MACMILLAN & GO.5 PUBLICATIONS. 


BIOLOGY. 
ON THE COLOU R OF FLOWERS, as Illustrated 


in an Briti sh oo a By GRANT ALLEN. With Illustrations. 
Crown 8v¢ [Nature Series. 

A TRE: ATISE “ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer of 
Trinity College, Cambridge. With Illustrations. Second Edition, 
reprinted — —— from the First Edition. In 2 vols. 8vo. 
Vol. 1. 18s. Vol. II. 

A GENERAL TE XT- BOOK OF BOTANY. By 
ISAAC BAYLEY BALFOUR, F.R.S., Professor of Botany in the 
University of Oxford, and H. MA RSHAL 1. W ARD, Fellow of Christ’s 

— e, Cs m bridge, and Professor of Botany in i Royal Indian 
gineering College, Cooper’s Hill. 8vo. reparation. 

FIRST LESSONS IN PRACTIC “a. "BOT ANY. 
By G. T. BE PANY, M.A., F.L.S. = Sa Lecturer in Botany at 


suy’s Hospital Medical Sc hool. 18mo. 
A ‘COU RSE OF PR ACTICAL. INSTRUCTION 





IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor of 
ese in the University of G lasgow. Second Editicn, Revised and 
urged. Crown 8vo, 10s. 6¢. Or in Two Parts— 
ns I]. —PHANEROGAMA—PTERIDOPHYTA. 6s. 6d. 
Part 11.—BRYOPHYTA—THALLOPHYTA. 4s. 6c. 


MEMORIAL NOTICES OF CHARLES DARWIN, 
F.R.S., &c. By’ T. H. HUXLEY, F.R.S., G. J. ROMANES, F.R.S., 
ARCHIBALD GE IKIE, F.R.S., and W. T. THISELTON DYER, 
F.R.S. Reprinted from Nature. With a Po eae? raved by C. H. 
JEENS. Crown 8vvo. 2s. 6d. ure Series. 

A MANUAL OF EL EMENTARY P R AC TICAL 
HISTOLOGY. By W. FEARNLEY. With Illustrations. Cr. 8vo. 7s. 6d, 

AN INTRODUCTION TO THE OSTEOLOGY 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of. the 

British Museum, late Hunterian Professor of Comparative Anatomy 

and Physiology in the Royal College of Surgeons of England. With 

numerous Illustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D _, M.A., Lecturer on the Advanced Morphology 
of Vertebrates, and Strickland Curator in the University of Cambridge 


Crown 8vo. 10s 6d. 
PRIMER OF PHYSIOLOGY. By MICHAEL 
Sec. R.S., Professor of Physiology in the University 


FOSTER, M.D.. 
of Cambridge. With Numerous Illustrations. New Edition. 18mo. 1s. 
By the same 


TEXT-BOOK OF PHYSIOLOGY. 
Author. With Illustrations. Fourth Edition, Revised. 8vo. 215. 
THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., Professor of 
zy in a University of Cam bridg ze, Fellow of Tri —- College, 
lge, and the late FRANCIS M. BALFOUR, ee 
llow of Trinity College, Cambridge, and ae Moe a Animal 
Morpho slog y in the University. “Second Edition, Revised. Kdited by 
Apam SepGwick, M.A., Fellow and Assistant Lecturer of Trinity 
Cambridge, and Watter HeEapre, Demonstrator in the 
Morphological Laboratory of the University of Cambridge. With 
Illustrations. Crown 8vo. 10s. 6d. 
COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec.R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., oar of Trinity College, 
Cambridge Fifth Edition. Crown 8vo. 75. 6 
A TEXT-BOOK OF THE P HY SIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Account 
of the Chemical Changes occurring in Disease. By A. GAMGEE, 
M.D., F.R.S., formerly Professor of Physiclogy in the Victoria Uni- 
versity, = Owens College, Manchester. 2 Vols. 8vo. With Illustra. 
tions ol. (Vol. 11. in the press. 
STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORP HOLOGY. To which are 
added the Principles of Taxonomy and Phytog raphy, and aGlossary 
. of Botanical Terms. By Prof. ASAG oc & LL.D. 8vo. tos. 6d. 
PRIMER OF BOTANY. By Sir J. D. Hooker 
K.C.S =a a me M.D.., = R.S., D.C.L. With Numerous Wncteutione. 
New Ed 18mo [Science Primers 
THE STUDENT'S FLORA OF THE BRITISH 
ISLANDS. By the same Author. 3rd Edit., Revised. Globe8vo. 10s. 6d, 
AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology, 
Normal School of Science and Royal School y ages With a Preface 
by Thon MAS Henry Huxtey, F.R.S. Roya 
A COURSE OF PRACTICAL INSTRUCTION IN 
ELEMEN TARY BIOLOGY. By T. H. HUXLEY, F.R.S., LL.D., 
assisted by H. N. MARTIN, M.A., M.B., D.Sc., F.R.S.. Fellow of 
Christ’s College, C ambridge. New Edition, revised and extended by 
G. B. Howes, Assistant Professor ¢ »f Zoology, Normal School of Science 
_ Royal School of Mines, and D. H. Scott, M.A., Ph.D., Assistant 
— or of Botany, Normal School of Science and Royal School of 
lines. With a Preface by T, H. Huxtey, F.R.S. Cr. 8vo. ros. 6¢. 


a 





College, 


~ 






INT RODUCT ORY PRIMER OF SCIENCE. By 
THOMAS HENRY HUXLEY, F.R.S. 18mo. aes 
LESSONS IN ELEMENTARY PHYSIOLOGY. 


By the same Author. With Numerous Illustrations. New Edition, 


Revised. Fcap.8vo. 4s. 6d. 
QUESTIONS ON HUXLEY’S PHYSIOLOGY 
New Edition. 18mo, 


FOR SCHOOLS. By T. ALCOCK, M.D. 
ts. 6a. 

EUROPEAN BUTTERFLIES, A HAND-BOOK 
OF. By W.F. DE VISMES KANE, M.A., M.R,I.A., Member of 
the Entomological Society of London, &c. With Copper Plate Illustra- 
tions. Crown 8vo. os. 6d. : 

A LIST OF EUROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONYMS. 
Reprinted from the ‘‘ Hand-bocok of European Butterflies.” Crown 


8vo. 15. 

MICRO-ORGANISMS AND DISEASE. An In- 
troduction into the Study of Specific Micro-Organisms. By E. KLEIN, 
M.D., F.R.S., Lecturer on Genera] Anatomy and Physiology in the 
Medical School of St. Bartholomew’s Hospital London. With 123 
Illustrations. Third Edition, Revised. Crown 8vo. 6s 


THE B ACTERIA IN ASIATIC CHOLERA. By 
the Same. Crown 8vo. [/n preparation. 

A TEXT-BOOK OF ZOOLOGY. By pens E. Ray 
LAN KESTER, F.R.S. 8vo. n preparati 

DEGENERATION : A CHAPTER IN DARWIN- 
ISM. Bythe same Author. Illustrated. Crown Bo, =. sy 


! 





THE ORIGIN AND METAMORP HOSES ‘OF 
INSECTS. By SIR JOHN LUBBOCK, M.P., F.R.S., D.C.L. 
With Numerous Illustrations. New Edition. Crow n 35. 6d. 


Nature Series. 
ON BRITISH WILD FLOWERS CONSIDE RED 
IN RELATION TO INSECTS. By the same Author. With 
Numerous Illustrations. New Edition. Crown 8vo. As 6d. 
: A eae - Nature Series. 
FLOWERS, FRUITS, AND LEAV E S. By the 
same Author. With Illustrations. Crown 8vo. 4s. 6d. 
Nature Series. 
LESSONS IN ELEMENTARY ANATOMY. By 
ST. GEORGE MIVART, F.R.S., Lecturer on Comparative Anatomy 
at St. Mary’s Hospital. With upwards of goolllustratuions. Feap. 8vo. 
6s. 6d 
THE COMMON FROG. By the same Author. 


With Numerous Illustrations. Crown 8vo. 3s. 6d. [Nature Series. 
THE FERTILIZATION OF FLOWERS. By Pro- 


fessor —— ANN MULLER. Translated and Edited by D’Arcy 
W. omPson, B.A., Professor of Biology in a College, 
AE tg With a Preface by — Darwin, F.R.S. With 
Numerous Illustrations. Medium 8vo. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 

College, London, &c. With Numerous Illustrations, Extra Fcap. 8vo. 
6s. 6a 

LESSONS IN ELEMENTARY BOTANY. By 
the same Author. Withnearly 200 Illustrations. New Edition. Fceap. 
8vo. as. 6d. 

A COURSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc, London, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6¢ 

LESSONS IN ELEMENTARY BIOLOGY. By 
the same Author. With Illustrations. 8vo. [/n the press. 

THE MORPHOLOGY OF THE SKULL. By 
= é by ery R, F.R.S., and G. T. BETTANY. Illustrated. 


THE "SC TE NTIFIC EVIDENCES OF ORGANIC 
EVOLI TION. By G. J. ROMANES, M.A., LL.D., F.R.S. 
Zoological Secretary to the Linnean Society. —_— 8vo. 2s. 6d. 

P Nature Series. 

DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH- 
INGTON G. SMITH, F.L.S., M.A.1., Member of the Scientific 
Committee R.H.S. With 143 New lilustrati ns, Drawn and Engraved 
from Nature by the Author. Feap. 8vo. 4s. 6d. 

ELEMENTS OF THE: COMPARATIVE ANA- 
TOMY OF VERTEBRATES. Adapted from t: e G:rman of ROBERT 
WIEDERSHEIM, Professor of Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg- 
in-Baden, by W. Newton Parker, Professor of Biology in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d 


MACMILLAN & CO., LONDON. [6] 













xevi NATURE [uly 19, 1888 


’ 
“” 


of 


ALI 


NE 


O08 | \ 
ah id "y) 


| gle a Vy Ain 
4 \\\\\ 
ht . Fi A N\\\\\\ 
SN ager) |\\\N 
| Id 


MN 
Wo 


“but. thanks to NON 
Wears Soap’ 


"My COMPLEX/ON is only |7° 


PEARS’ SOA is SOLD EVERYWHERE in Tablets at Js, each. Larger sizes, ls. 6d. and i p 
Qs. 6d. [The 2s, 6d. Tablet is perfumed with Otto of Roses.] A Smaller Tablet, \ 











unscented, is sold at 6d,; but INSIST on having PEARS’, as vilely injurious imitations are often substituted. 





Printed by RicHarp Ciay anp Sons, LimirTeD, at 7 and 8 Bread Street Hill, Queen Victoria Sue:t, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—THuRSDAY, July 19, 1888. 
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A WEEKLY 


ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.””—WORDSWORTH, 


THURSDAY, 





~ Registered asa Wennsesie 4 at t the General Pont Office. ] 


MICROSCOPIC OBJECTS. | 


ALL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 








COLLECTIONS SENT ON APPROVAL. 


NEW AND INTERESTING FORMS. 


R. AND J. BECK, 


CORNHILL, LONDON, E.C. 
THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R./ is made with 
three Circles of Figures 
instead of one, thus 
giv ing amuch more open 
scale, combined with 
greater length of range. 
{t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future.” 


68 





J.J. HICKS, 
8.9, & 10 
Hatton Garden, 
London, E.C. 








[Price 15 CENTS. 


1888. 


JULY 26, 





can Rig rent are Re 


sail 


Now READY. ‘SECOND EDITION. 


With an additional Chapter on the Rain-Band Spectroscope and 
Coloured Frontispiece of Rain-Band Spectra. 


HOW TO WORK WITH 
THE SPECTROSCOPE. 


A MANUAL OF PRACTICAL MANIPULATION WITH 
SPECTROSCOPES OF ALL KINDS, 
Including Direct-Vision Spectroscopes, Rain-Band Spectro- 
Chemical Spectroscopes, Solar Spectroscopes, Star 
Automatic Spectroscopes, Micro-Spectroscopes, 
Bessemer Spectroscopes, and accessory 
Apparatus, 

With above Thirty Engravings 
BY JOHN BROWNING, F.R.A.S., 
Xe., &e. 


scopes, 
Spectroscopes, 
Screen Spectroscopes, 





Diagrams. 


F.R.MS., 


and 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


PRICE ONE SHILLING & SIXPENCE, SENT POST-FREE. 


NEGRETTI 


AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 tIos., 


With a supply of Charts 


NEGRETTI 
ZAMBRA, 


SciENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 

HOLBORN VIADUCT 
Branches :—45 Cornhill; 
















122 Regent Street, London 
Lliustrated Description 
Post_Free 


NEGRETTI &ZAMBRA’S 







Large 
Illustrated 
Catalogue, 
6vo Pages, 1200 
Engravings, Price 
5S. Oct. 
Telephone No 
6383. Telegraphic 
Address : 








Negrettu. Londor 
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ST. THOMAS’S HOSPITAL MEDICAL |[/|V|NG SPECIMENS FOR THE MICROSCOPE, 


SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1838-39 will commence on OCTOBER 1, 
“hen an Introductory Address will be delivered by Dr. CULLING- 
VORTH, at 3 p.m 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
{60 respectively, open to all first-year Students, will be ph for com- 
etition. The Examination will be held on the 26th, 27th, and 28th 

‘eptember, and the subjects will be Chemistry ond Physics, with either 
Jotany or Zoology, at the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
s;CIENTIFIC” and ‘‘ INTERMEDIATE M.B.”’ Examinations of the 
UNIVERSITY of LONDON. 

An addies ynal Laboratory for the teaching 

been recently provided. 

All Hk »spital App »intments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
>essional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. 


of advanced Physiology has 


Entries may te 


| Who | ast week sent to his subscribers Polyplhemus pediculus, with sk 


GOLD MEDAL awarded at the FISHERIES EXHIBITION tc 
THOMAS BOLTON, 83 CAMDEN STREET, mata 





and description. He also sent out Batrachospermum, Crist atell a muc 
Alcyonella fungosa, Leptodora hyalina, Brachionus pala, Lophopus cry stal. 
linus, Meliceria ringens, Stephanoceros, Argulus foliaceus, Cordy] phora 
lacustris, Volvox globator ; also Amoeba, Hydra, Vorticella, Crayfish, an 
other Specimens for (Huxley and Martin’s) Biological Laboratory work, 
Weekly announcements will be made in this place of Organisms T. B, 





| is supplying. 


made to Lectures or to Hospital Practice, and special arrangements are | 


made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 
neighbuurhood receive Students for residence and supervision, and a register 
of approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GzorGe RENDLE. 

E. NETTLESHIP, Dean. 





UNIVERSITY COLLEGE, BRISTOL. 


The SESSION 1888-89 will begin on OCTOBER to. The College supplies 
for Persons of chber Sex, above the ordinz ary Sch sol Age, the means of 
mtinuing their Studies in SCIENCE, LANGUAGES, HISTORY, and 
LILTERATU RE. The CHEMICAL, PHYSICAL, ENGINEERING, 
GEOLOGICAL, and BIOLOG ICAL LABORATORD aa See Seey- 
‘The Engineering Dep: urtment includes Civil, Mechanical ectric, and Mir 
Er ng gineering and St urveying ; and special arrangements for practical w a 
have been made with various Engineers in and near Bristol. Information 
with regard to the obtained on application. 











lodging of Students may be 
fount’ SCHOL ARSHIP S are tenable at the College. 
ENGINEERING EDUCATION, 


Universiry Cot.tece, Bristot.—Courses of Civil, Mechanical, Elec- 
trical, and Mining Er -ering Mineralogy and \pplied Geology for 






Civil and Mining Engineers Facilities are offered in the w ay of Col € 
Scholarships, Engineering Works’ Scholarships, and special arrangemer its 
for entrance into professional life. For Prospectus, and particulars of 
residence in Clifton, apply to the DEAN, or Prof. Ryan, M.A., D.S« 


further information, apply to the SECRE rary. 


For Prospectus and 


UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 


ProrEssor—SYDNEY YOUNG, D.S«¢ 


LecruRER-ARTHUR RICHARDSON, Ph.D, 



















The SESSION 1888-30 begins on OCTOBER 10. Lectures on Inorganic 
Organic, Advanced, and Photographic Chemistry will be delivered during 
the Session the Laboratories are fitted with the most Recent rs e- 
ments 7 study of z ractical Chemistry in all its branches. In 
evening ctures on Inorganic Chemistry and on Photographic Che mistry 
i 1 | Fees are éalieced There will also be Courses of Lectures on 
the Chemisiry of Po tting and of Brewing. Several SoHOLARSHIPS are 
tenable at the Colleg For Prospectus and further informat ion, apply to the 


SECRETARY. 


TO SCIENCE TEACHERS. 
DUNDEE BURGH BOARD SCHOOL. 


Thoroughly Qualified SCIENCE TEACHER, to Teach 
ice in the BOARD SCHOOLS during the Day, and to 
I Evenings Once a Week for the Instruction of the 
pil Teachers. 










Satary, £250 u =e 
Applications to be lodged with the SusscriBer on or before AUGUST 4 
Next 

THOS. THORNTON, Clerk. 


Dundec, July 16, 1888. 


FOR SALE.—A Pine ASTRONOMICAL 


TELESCOPE, by Mertz, 6}-inch object-glass; 7-feet focus, with 
finder and position-circle at eye-end of tube, mounted (by Cooke) on 
iron co'umn with equatorial head. 
motions, tangent screw motions in R.A. and Declination, 18-inch an 
16-inch circles. Five Huygenian eye-pieces, transit ring. micrometer, 
moon, comet; first surface-reflecting ditto for sun; double nose- piece 
and observing-chair. The purchaser of the a ove valuable Jnstrument 
may purchase the Observatory in which it stands.—Apply to E. Hunr, 
142 Norwood Road, or 10 Idmiston Road, West Norwood. 








Drivirg-clock with sun and yor t \ 


Specimen Tube, One Shilling, post free. 


wenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for tos. 


Portfolio of Drawings, Eleven Parts, 1s.each. 


A YOUNG MAN desires a Sitention as 
DEM )NSTRATOR or JU NIOR TEACHER (Chemistry, Physi 
and Mathematics). Five Years’ Experience in a Bu rmingham Gran 
School. Third in rst Class Honours Science and Art. First Divi 
Matriculation, Lonion.—Apply G. Burrer, Camp Hill 
School, Birmingham. 











Grammar 


MINERALS AND FOSSILS.—Fine ICH- 
THYOSAURUS (Lias), 5 feet lonz. and other Fossils. Also, Fir 
Series of Minerals—some — Specimens—for Sale, Cheap.—ss 
High Street, Wandsworth, S. 





THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MAncueEsTeER, last Season, having been received 
with so much favour, he respec tfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List - One Stamp. 





F. ‘HL BUTLER, M.A.Oxon., A.B. A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


All kinds of Scientific Apparatus in stock or to order. Glass-topped be € 
fr om 1s. per dozen; Cast-steel Geological rg and Picks « I 

vecial makes, 15. 6. -4s. 6d. ; Chisels from 6d. ; Collecting Bags ‘on $ 
A id Bottles for field use, 1s. 3d. ; Platinum-pointed and ordinary Forcey 
Blowpipes from 9d. ; Borax, Microcosmic Salt, and other reagents, Platinum 
Wire and Foil, small Crushers and Anvils, Sets of Chips for analysis 
Blowp.pe requisites generally. An extensive series of Minerals, 
Rock Sections just added to stock. 





Rocks, and 


GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 255 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MOORE BROS. 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL 
Have Orenep A CENTRAL SHOWROOM at 


49 HARDMAN STREET, LIVERPOOL 


Near the Philharmonic Hall, opposite the Church for the Blind), 





WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTEL 
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THE BRISTOL UNITED GAS LIGHT 
COMPANY. 


The DIRECTORS of the BRISTOL UNITED GAS LIGHT ¢ OM- 
Satta are about to appoint aCHEMIST at each of their Avon Street, 
’ Mars rsh, and Stapleton Road Works, and invite Applications for the 
lates selected w.il be zaquited to devote the Ww hole ¢ 
»f their respective Offices, and must be capa 
nd Analyses required in G. as Manufacture. 
ymmencing Salary in each case will be £80 per Annum. 

ill bea Dz squalification 
with Copies of Testimonials, must be sent in addressed to 
n of the Company, not later than 10 am. on MONDAY, 


a eir time 
le of n 











JAS. V. GREEN, Secretary. 


Gas Light Offices, Canons’ Marsh, June 21, 1888. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
O1FFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in 
he principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


Flows easily fromthe Pen. 
Llotting-paper may be applied at the 
moment of writing. 


{t writes almost instantly full Black. 
Does not corrode Steel Pens. 
{scleanly to use, and not liable to Blot. 


‘an be obtained in London, through Messrs. Barc: ay & Sons, Farring- 
{on Street; W. Epwarps, Old Change; F. Newsery & Sons, ’Newgai e 
Street ; andro be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS. 
’ (Royal Route 7d Cr donian Canals.) 


ROYAL Mail Steamer COLUMBA, with passengers o Iyy sails 
ilasgow daily at 7 a.m., from Greenock at 9 am., in 

ns from the South, for Oban, Fort William, ive erness, Lochawe, 
. bacon ys t, Glencoe, Islay, Stornoway, &c Official 
rated, 6d. and ts. Time Bill with M: up and Fares, free 


lus 
Owne r, DAVID MACBRAYNE, 119 Hope Street, Glasgow 





inan and Cale 














‘om the 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
ILLUSTRATED 


DEN T's New “te a 
WATCHES. 


HIGH-CLASS 


WATCHES and CLOCKS at 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 





or 4 ROYAL EXCHANGE, 


FRY’S 


Pure Concentrated 


COCOA 





Ask your Grocer 
for a Sample 


and Copy of 
Testimonials. 











! 


must be paid for with the Leer. 
Neither sugar, saccharum 


the manufacture of the “S N.” Stout ; it is 





nutritious, it is an excellent “Tonic 
anyone-requiring a good strengthening bever 





THE “HALF-GUINEA” ALE 





Ss. WwW. STOW xX. 


In Casks, 12/6 per 9 gals. In Bottle, 


* Bottles charged 2/- per doz., and allowed at the same rate if returned ; 
nor any of the many new B re wing 


Hops; it is, too, more ho ped than Stout is 

? P . o * . . 

nd part icularly suited for invalids, isfinn nursing, or 
se. 





and very much recommended by Medical m en, 


WALTHAM BROTHERS, aitha® 


JUST PUBLISHED, Price 6d. ; by Post, 73d. 


RELIGION AND SCIENCE: 


BEING FIV] 


SERMONS PREACHED IN ST. NICHOLAS’S 
CHURCH, CORK. 
By WILLIAM FITZGERALD, 


Curate cf St. Nicholas’s, Cork. 


HODGES, FIGGI 


M.A., 


Dublin : *, & CO., 104 Grafton Street. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 


The AGRICULTURIST is published every W ednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

t coy specialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Let and Estates 
for ! Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL. 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable inadvance, 14s. 

Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


Excellent Copies of the actual, natural Handwriting, al:o 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double- -Elephant size), Shorthand yand 
Type- Writing are easily, quickly, and cheaply produced by th e 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and payer. Auto-Circulars resemble 
written letters. Used atthe Houseof Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., Ld.), 


London Wal!, London, and 52 Princess Street, Manchester. 





On the rst of every Month, Price Sixpence 
THE. ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CARRINGTON, 
With the Assistance of 
Freverick Bonn, F Z.S. RICHARD SouTH. 


Epwarop A. Fircn, F.L.S. J. JENNER WEIR, F.L.S. 
F. BUCHANAN WuiTE, M.D. 


Contains Art icle S by well-known Entomologists on all on iches of the 
Sci : é ’ 1s or beneficial to Farm or Garden; Notes on 
Hal Nits, Life. Hist ories : occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. j 

WoovcuT ILLusTRATIONS and occasional LirHoGRAPHED and CHROMO- 
LiTHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 

AN 
INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 





Sci 














3/3 per doz. Impl. Pts.* 


but they 






Materials are used in 
Brewed entirely from the finest Malt and & 
generally; therefore, besides being very 


it is a “Sound Nutritious” Tonic, 


BREWERY, LONDON, S8.W. 
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Monthly, Sixpence. 
LIFE-LORE 
A MAGAZINE OF POPULAR BIOLOGY. 


38, Now Ready, 
BIOLOGICAL 


contains : 


LABORATORY AT 


No. 2, for August 1 

OPENING OF THE MARINE 
PLYMOUTH. Illustrated 

P a mg SAND GROUSE. 


Illustrated. By J. E. Hartinea, F.L.S., 


SY Mi 1081S. 


BRIT — — ¢ - Bi RING MOLLUSCA. Illustrated. By A. J 
- J A., F.G.S., of H M. Geological Survey 2 7 
AN LN 1 RODUt ( “TION tO THE STUDY OF DRAGON-FLIES 
Illustrated. By W. Harcourt Barn, Anthor of “‘ Ants, Bees, Wasps, 








and Dragon-Fhies.’’ & 

NATURE ‘S FAMOL S DISCIPLES: 
with original Cuts by Bewick, and 
F.L.S.. F.G.S 

THE YOUNG N ATURALIST. Illustrated. 


New Books, Societies at Work, Chit-Chat, The Collecting 
Bag, Notes and Queries, &c. 


W. MAWER, Strand, W.C. 


rHOMAS BEWICK. 
Portrait. By G. S. BouLcer, 


4 Essex Street, 


Price Sixpence 


Just Published, 
W. WESLEY & SON’S NEW ASTRO- 


NOMICAL BOOK CIRCULAR (No 0), containing over 1500 
Valuable and Important Works on 
ASTRONOMY, 
MATHEMATICS, 
PHOTOGRAPHY. 


W. WESLEY & SON, 28 Essex Street, Strand. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price peat saree 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. Barrett, J. W. DouGtas, W. W. Fow.er,M.A., 
F.L.S., R. McL. “ —¥ F.R.S., E. SAUNDERS, F.L.S., and 
T. STAINTON, F.R.S 
This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Volume, 
meace with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

N.B.—Communications, &c., should be sent to the Editors at the above 

aldress. 


post free. The volumes com- 


the succeeding 


THE ZOOLOGIST: 
NATURAL HISTORY. 


Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


A MONTHLY MAGAZINE OF 


Third Series. 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds; dis tribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca. with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and E ntomological Societies. Reviews 
of natural history books. Occasional translations from fereign zoological 
journals of important and interesting articles in various branchesof zoology. 
Chere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


STANLEY jig 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &e. 


Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish. at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEpAt in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, WA. 








Mathematical, 


} 
Illustrated 





CLARENDON PRESS BOTANICAL WORKS, 


Just pul blished, Royal ap half-morocco, 36s. 
THE FIRST VOLUME OF *‘* ANNALS OF POTANY.” 


| ANNALS OF BOTANY, Vol. I. containing Parts I. to 
IV. Edited by I. BAYLEY BALFOUR. M.A., M.D. F.R.S.: §.H 
vinEe D.Sc.. F.R.S.: and W. G. FARLOW, E 


U.S.A. With Notes and Papers _— J. D. Hooker, 
Prof. MARSHALL WAkD, Prof. BAYLEY BALFour, 
and other well-known Botanis sts. Illustrated with many Pla 
ane Notices. Neer: al sy | for 18 a7 8 und Record of Current Li iter: 
Subscribers who have ve ad the Parts as they appeared can obtain 
cases for bina ookseller. 






L > / throng Aany Be 
per covers, witn Nine Plates, 





Just publis hed, 0. p Zz 

ANN ALS uF “BOTANY, Vol. I. Part Vi. taining 
Articles by Lisrer, G. Masser, E. H N, R Va AIZEY, F. 
W. OLIVER, ab ee - Be ytanists. Also Not es und Ke s 





Ve al vo. half-moroce 


COMPARATIVE ANATOMY OF. THE VEGETATIVE 


ORGANS OF THE ee ee ee By 








Dt BARY. lranslated and Annotated by F. O. Bow M.A. F S 
and D. H. Scorr, M A., Ph.D... S. With 241 Wo sem I \ 
* Deserve es the enthusiastic praise ofall competent botanists.”’ 
Royal , half-moroceo, 215 
OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF PLAN 4 New Edition of Sach 





book of Botanv,’ 
University of Rostock. 
Revised by I. B- Batrour, 
, Wit h 407 Woodcuts. 
As a clear, succinct, 
date as to the morpholo 
its Own for several years te » come.’ —A cademy. 
Royal 8vo, half-morocco, 31+. ¢ 
LECTURES ON THE PHYS.0LOGY OF PLANTS. 
By JULIUS VON SACHS. ‘Translated by / Wa 
M.A., F.L.S., of Christ's College, Cambridgs r 
Jotany, R.I.E. e, Cooper’s Hill. With 455 Woo rd 
The book agracke uinly a remarkable one;. . . it will always bea valnabk 
work.” —Nature. 


’ Book IL. Be “De K. GOEBEL, — sor he 
franslated by * E. F. Gar v, M.A., and 
M.A., F.R.S., Professor of Bo yxtany, Oxford. 


ane scholarly abstract of all that is known ae 
of plants fré ym the highest to the lowest it wil 





. ell Ww 
Ile 








Royal 8vo, half-morocco, 22s. 6d. 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF 


THE FUNGI, MYCETOZOA, AND BACTERIA. By A. DE 


BARY. Authorized English translation by H. E. F. _ Nsey, M.A 
Revised by I. B. BALFour, M.A., M.D., F.R.S., Professor of Botany 
Oxford. With 198 Woodcuts. 


Full Clarendon Press Catalogues free on application. 
HENRY FROWDE, Clarendon Press Warehouse, 
Amen Corner, E.C. 


GEOLOGY OF WEYMOUTH, PORT- 
LAND, and COAST of DORSET, from SWANAGE to B peels 
on the SEA; with Archzxologic al’ and Natural Hist: ory Note By 


London: 


ROB ERT DAMON, F.G.S. New and Enlarged Edition, Illus trated 
Price ss.; or with Geological Map and Extra Plates, 7s. 62. Post 
Free. 

R. F. DAMON, Weymouth. 


Just Published, Price rs. 
JOURNAL OF THE QUECKETT 
MICROSCOPICAL CLUB. 
Vol. III., No. 22, JULY. With 4 Plates. 
The Journal will be sent post free for 4s. per Annum, paid in adv 


WILLIAMS & NORGATE, 14 Henrietta S:reet, Covent Garden, London; 
and 20 South Frederick Street, & ‘dinburgh. 








On the 1stof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTEn, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanica! News.— 
Proceedings of Societies. 

Price rs. 3¢. Subscription for One Year, payable in advance, 125. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 


RECORD. 
The Organ of the Country Brewers. 


‘* The Brewers’ Guardian”’ is published on the evening of every alt a 
Tuesday, and is the only journal officially connected with brewing ine 
Subscription, 16s. 6¢. per annum post free, dating from any quarter-© 


Single copies rseach. Registered for transmission abroac. 
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SUBSCRIPTIONS TO “NATURE,” 

Se Be 

Yearly . . 2 a ee ee oe 28 o 

Half-yearly .. 2. 2 2 ee ee e's eee 14 6 

Quarterly . ee eo eo oe ee 7 6 

To the United States, the Continent, ae. . 

$s. . 

Ce aoe oe ee ee oe 30 6 

FISU-FOGNIG 6 6k ee ee He we ee 15 6 

GUA ss a ee RH 8 oO 

To India, China, and Japan :— P 

s. . 

i, en eee ee eee 32 6 

SIFU 6 16 6 

Quarterly... ee eH 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 
4s 


«, 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . oh 35 0 
Halla Page, ora Colaam. . 2 ss « ss a 
Whole Page. .. . ter 2 oO 


Money Orders payable to ‘MA CMILLAN & 
OFFICE : 29 BEDFORD STREET, STRAND, . C. 


BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, 1s. 6d. 


Theodor 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840. 
Mr. HENSON begs to announce that in consequence of the 


Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES'S HALL. 


Mr. HENSON has just received some choice Cornish and 
Cumberland Minerals. 


Horstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


| Rumford Chemical Works, Providence, R. I., U. S.A. 


JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 

88 CHARLOTTE STREET, FITZROY Squang, Lonpon. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, éec., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
|, LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, 


SE nase nays rg N. 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
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MESSRS. MACMILLAN & GO.’°S PUBLICATIONS. 


MENTAL AND MORAL PHILCSOFHY. 
THE MATHEMATICAL ANALYSIS OF LOGIC. 


Being an Essay towards a Calcul of Deductive Keasonirg. By 
GEORGE BOuLE. . Sewe d 

HAND-BOOK OF MORAL PHILOSOPHY. By 
the Rev. HENRY C ALD I RWOOD, LL D., wees of Moral 
Philosophy, Univer:ity of Edinburgh. New Editi Crown 8vo. 65 


THINKING. 


With Diagrams. 


SEEING AND 
K. CLIFFORD, F.R.S. 


By the late Prof. W. 
Crown &vo. 3S. Ecl, 
[-Vatare Se . 
PSYCHOLOGY OF 
JARDINE, B.D., D.S« 
Calcutta 


THE ELEMENTS OF THE 
COGNITION By the Rev. ROBERT 
(Fdin.), Ex-Principal of the General Assembly’s College. 
Third Edition, Revised and Improved. Crown Evo. 6s. €d. 


PRIMER OF LOGIC. By the late be STANLEY 
JEVONS, LL.D., M.A., F R.S. New Edition. 18n IS. 
[Science Primers 


ELEMENTARY LESSONS IN LOGIC; Deduc- 
bul: ay “) Le osial erm a By t he ves Authe : Now id ‘anda Fe . 
THE PRINC IPL mg OF SCIENCE. A Treatise 





I id Scientifi | Met thod. B oy the same Author. New a 
Revised Ec ition. Ci oh 125. ; 
ST U ‘DIE S IN DE DUCTIVE LOGIC. By the 
e Author. Seco Editi Crown 8vo. 6s. 
] ‘OR M: AL, LOGIC, Sindies and Exercises in. In- 
iding a Generalization of Logical Processes in their \PI ation t 
( lex Inference JOHN NEVILLE KEYNE nA. late 
Fe f Pembroke lege, Cambridge. Second Edition, Revised 
al rged. Crown oSvo, »s. Get. 





CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication 
l'ranslated into i I FP. Max MOiier. With an Historical 
Introduction by Lupwic Norré. 2 Vols. Demy 8vo. 16s. each. 





Vol. IL. EISTORICAL INTRODUCTION, by Lupwic Notré; &c 
Vol. Il. CRITIQUE of PURE REASON, translated by F. Max MULLI 
For the convenience of students these volumes are now sold sefarate’y 


COMMENTARY ON K: coun S CRITIOU E. By 
J. P. MAHAFFY, M.A., Profes of Ancient History in the Uni 
versity of Dublin, and J. H. BE RN. ARD, M A. New and complet 

Crown &v [/n the f 


JAMES McCosh, D. D., LL. 


" Authe or of ea beer wr 
Crown 8vo. 


Edition. 


PSYCHOLOGY. By 
Litt D., Pre sident f Princet n ¢ 
Mind,” “L awsof Discursive Tho 
I. THE COGNITIVE PO WERS 6s. 6d. 

Il. THE MOTIVE POWERS. Crown 8vo. 7. 

A TEXT-BOOK OF DEDUCT IVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy, Presidency College, 
Calcutta. Third Edition. Globe8vo. 4s. 6d. 

THE METHODS OF ETHICS By HENRY 
SIDGWICK, M.A.. LL.D., Knightbridge Professor cf Moral Philo- 
sophy in the University of Cambridge. ‘lhird Edition. 8vo. 14s. 





A SUPPLEMENT to the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy $8vo. 6s. 


HISTORY OF ETHICS 


Second Ed.tion, 


OUTLINES OF THE 
FOR ENGLISH READERS. 
Revised. Crewn8vo. 3s. 6d. 


3y thesame Author. 


THE LOGIC OF CHANCE. An Essay on the 
Foundations and Province of the Thee ry of Probability, with Spec ial 
Reference to its Logical Bearings and its Application to Moral and 
Social Science. By JOHN VENN. M.A., Fellow _ Lecturer in 


Moral Sciences in Gonville and Caius Coilege, Cambridge, Examiner in 
Moral Philosophy in the University of London. Sec ynd Edition, 
Re-written and greatly Enlarged. Crown 8vo. cs. 6d. 


SYMBOLIC LOGIC. Crown 


8vo. ros, 6d. 


By the same Author. 


GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES. 


Edited by ARCHIBALD GEIKIE, F.R$ 


gical Survey of the United Kingd 


"y 


Director-General of the Geolo 


The following List of Vo 


THE TEACHING OF 


lumes is contemplated :— 


GEOGRAPHY. A Prac 





tical Hand-bock for the Use of Teachers. By ARCHIB ALD G EIKIE 
F.R. S., Director General of the Geolo g.cal Survey of il Unite 
ingdo and Director of the Museum of Prz cal Ge g Pl r 
ondon } Gormarty Murchison Profes-« r of Ge gy 
eralogy in the University cf Edt nburgh. Crown Svo. ’ 
A a) 
= The a.m of this volume is to advocate the claims of geography a 
ucational om ine of a high order, and io show how these cla ms may 


ractically recognized by tea chers. 
I 


AN ELEMENTARY 
BRITISH ISLES. By 


THE ELEMENTARY 


GEOGRAPHY OF THE 
ARCHIBALD GEIKIE, 


F.R.S., &c 


SCHOOL ATLAS. With 







4 Maps in Colours. By JOHN BAR! HOLOMEW, F.R.G.S 
Price ts. Ready, 
This Atlas has been specially designed to illu strate 
I I ; With this object g 
M: le tr »ductory le 
vanced School Atl ases in this ser.es to deal with the m 

adec ite manner, 

MAPS AND MAP MAKING. By ALFRED 
HUG | M.A., late Scholar of Corpus Christi College, Oxfor 
Assistant Master at Manchester Grammar School. Crown Svo 


AN ELEMENTARY GENERAL GE L0G R. \PI 
Py HUGH ROBERT MILL, D.Sc. Edin. Crown 8v 

A GEOGRAPHY OF THE BRITISH C¢ JLONIES. 

A GEOGRAPHY OF EUROPE. By Jaws 
SIME, M.A. in preparat 

A GEOGRAPHY OF AMERICA. 

A GEOGRAPHY OF ASIA. 

A GEOGRAPHY OF AFRICA. 

A GEOGRAPHY OF THE 
OCEANIC ISLANDS. 


ADVANCED CLASS-BOOK OF 
GRAPHY OF BRITAIN. 


GEOGRAPHY OF 
ZEALAND. 


GEOGRAPHY OF 

GEOGRAPHY OF INDIA. 

GEOGRAPHY OF THE UNITED STATES. 

ADVANCED CLASS-BOOK OF THE _ GEO- 
GRAPHY OF EUROPE. 


OCEANS AND 


THE GEO 


AUSTRALIA AND NEW 


BRITISH NORTH AMERICA. 


CLASS-BOOK OF 
CLARKE, M.A., F.L.S., F.G.S., 
Coloured Maps. Fcap.8vo. 3s. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS. By JOHN RICHARD GREEN and ALICE STvl 
FORD GREEN, With Maps. Fcap. 8v 35. 6d. 

A PRIMER OF GEOGRAPHY. By 
GROVPF, D.C.L. 


GEOGRAPHY. By C. B. 


F.R.S. New Edition, with 1 


Sir GEORGE 
With Illustrations. 18mo._ 1s. 
[Science Primer 


A MANUAL OF ANCIENT GEOGRAPHY. 


From the German of Dr. H. KIEPERT. Crown 8vo. 55. 


MACMILLAN & CO., LONDON. [8] 
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MESSRS, 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THER A- 
PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London, in the Victoria Uni 
versity, and in the Royal College of Physicians, London ; late Examiner 
in the University of Edinburgh. Adapted tothe United ‘States Pharma- 
copeia, by Francis H. Wittiams, M.D., Boston, Mass. Third 
Edition. Adapted to the New British Pharmacoperia, 1885. 8vo. 215, 

TABLES OF MATERIA MEDICA: a Companion 
tothe Materia Medica Museum. By the same Author. With Illustra- 
tions. New Edition, Enlarged. 8vo. ros. 6d. 

A TEXT-BOOK OF PATHOLOGY. By D. J. 
HAMILTON, Professor of Pathological Anatomy, University of 
Aberdeen. With Illustrations. 8vo. [/n the press. 

MICRO-ORGANISMS AND DISEASE. An 

* Introduction into the Study of Specific Micro-Organisms. By E. 
KLEIN, M.D., gy With 121 Illustrations, ‘Third Edition, 
Revised. Crown 8vo. 6s. ; : 

= BACTERIA IN ASIATIC aoe ERA. 
By the same Author. Crown 8vo. In preparation. 

TEXT-BOOK OF PATHOL OGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. ‘Translated and Edited for English Students by Donarp 
MacauisTerR, M.A., M.D., B.Sec., F.R.C.P., Fellow and Medical 
Lecturer of St. John’ s College, Cambridge, Physician to Addenbrooke's 
Hospital, and Teacher of Medicine in the University. With Numerous 
Illustrations. Medium 8vo. 

— —_ ENERAL PATHOLOGICAL ANATOMY. Second Edition. 


6d. 

Part iL. —SPECIAL PATHOLOGICAL ANATOMY. Sections Il.— 
VIII. Second Edition. 12s. 6d. Sections IX —XII. 12s. 6d. 
LESSONS ON PRESCRIPTIONS AND THE ART 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D., 
L.. RC P.E. New Edition. Adapted to the Pharmacopceia, 1885. 

Smo. 35. 6d. 


PHYSICAL GEOGRAPHY AND GEOLOGY. 

THE RUDIMENTS OF PHY SICAL GEOGRA- 
PHY FOR THE USE OF INDIAN SCHOOLS; with a Glossary 
of Technical Terms employed. By we F. BLANFORD, F.R.S. New 
Edition. with Illustrations. Globe 8 2s. 6d. 

PRIMER OF PHY SICAL ‘GEOG RAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogy in the University of Edinburgh, &c. With 
Numerous Illustrations. New Edition. With Questions. 18mo. 1s. 

[Science Primers. 

ELEMENTARY LESSONS IN PHY SICz AL GEO- 

GRAPHY. By the same Author. With Numerous Illustrations. 


New Edition. Feap. 8vo. 4s. 6d. 
QUESTIONS ON THE SAME. ts. 6d. 


PRIMER OF GEOLOGY. By the same Author. 


With Numerous Illustrations. New Edition. ane 1s. 
Science Primers. 
CLASS-BOOK OF GEOLOGY. ‘By the same 
Author. With upwards of 200 New IIlustrations. Crown 8vo. 10s. 6d 
TEXT-BOOK OF GEOLOGY. By the same 
Author. With Numerous Illustrations. Second Edition, Sixth Thou- 
sand, Revisedand Enlarged. 8vo. 28s 
OUTLINES OF FIELD GEOLOGY. By the 


same Author. With Illustrations. New Edition. Extra Fceap. 8vo. 
6 
s, 


THE SCENERY AND GEOLOGY OF SCOT- 
LAND, viewed in connection with its Physical Geology. By the 
same Aut hor. With Numerous Illustrations. Crown 8vo. 12s. 6d. 

PHYSIOGRAPHY. An Introduction to the Study 
of Nature. By THOMAS HENRY HUXLEY, F.R.S. With Numer- 
ous Illustrations, and Coloured Plates. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
F. , Correspondent of the Institute of France, Foreign Member of 
the poe lemy of the Lyncei of Rome, &c., &c.; Professor of Astro- 
nomical Physics in the Normal School of Scie nce, and Examiner in 
Physiograp yhy for the Science and Art Department. With Illustrations. 
Crown 8vo. “Sewed, 15. 6d. 


A TREATISE ON ORE DEPOSITS. By J. ARTHUR 


PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E. , Ancien Fléve de 
l’Ecole des Mines, Paris ; porn of ‘‘ A Manual of ey ‘Ree 


Mining and Metallurgy of Gold and Silver,”” &c. With Numerous 
Illustrations. 8vo. 255. 


MACMILLAN & 


MAGMILLAN & CO.S PUBLICATIONS. 


“ANTHROPOLOGY. 


FASHION IN DEFORMITY, as Illustrated in the 
Customs of Barbarous and Civilized Races. By Prof. FLOWER, 
-R.S., F.R.C.S. With Illustrations. Crown 8vo. 2s. 6d. 


[Nature Series. 
ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilization. By E. B. TYLOR, D.C.L., F.R.S. With 


Numerous Illustrations. Crown 8vo. 7s. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of. By PERCY FARADAY FRANKLAND, Ph.D., 
3.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstra- 
tor of Practical and Agricultural Chemistry in the Normal Schoo] of 
Science and Royal School of Mines, South Kensington Museum, 
Founded upon ‘“ Leitfaden fiir die Agriculture Chemische Analyse, 
von Dr. F. Krocker. Crown 8vo. 75. 6d. 


DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such as are caused by Fungi. By WORTHINGTCN G. 
SMITH, F.L.S., M.A.L, Member of the Scientific Committee of 1 the 

5. With 143 Illustrations, Drawn and Engraved from Nature by 
the Author. Feap.8vo. 4s. 6d. 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By HENRY TANNER, 
F.C.S., M.R.A.C,, Examinerin the Principles of Agriculture under the 
Government Department of Science; Director of Education in the 
Institute of Agriculiure, South Kensington, London; sometime Pro- 
fessor of Agricultural Science , University College, Aberystwith. Feap 
8vo. 35. 6d. 


FIRST PRINCIPLES OF AGRICULTURE. By 


the same Author. 18mo. 1s. 
THE PRINCIPLES OF AGRICULTURE. A 


Series Aig Reading-Books for use in Elementary Schools, By the same 
~~ Extra Feap. 8vo. 
I 5 Alekel vet of the Principles of Agriculture. 6d. 
I] Fa ced oe er Steps in the Principles of Agriculture. 1s. 
III. Elementary School Readings on the Principles of Agriculture for the 


Third Stage. 15. 


POLITICAL ECONOMY. 
THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. Ry J. E. CAIRNES, LL.D 
Emeritus Professor of Political ee omy in University College, 


ndon. New Edition. Crown 8vo. 

GUIDE TO THE STU DY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University ot 
Pavia. Translated from the Second Ita alian er With a Preface 
by W. STANLEY Jevons, F.R.S. Crown 8vo. 4s. 

POLITICAL ECONOMY FOR BEGINNERS, 
WITH QUESTIONS. By MILLICENT GARRETT FAWCETT. 
Fourth Edition. 18mo. 2s. 6d. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, Revised, 
with a Chapter - ** State meen Nationalizationof the Land 
andan Index. Crown 8vo. 


AN EXPLANATORY DIG EST OF THE ABOVE. 
By CYRILA. WATERS, B.A. Crown 8vo. 2s. 6d. re 
WEAL TH AND P ROGRESS. A Critical Exa- 
mination « oe Wages Question ane its Economic Relation to Social 
Reform. By GEORGE GUNTC Crown 8vo. 6s. 
By W. 





PRIMER OF POLIT ICAL ECONOMY. 
STANLEY JEVONS, LL.D., M.A.,F.R.S. New Edition. 18mo. 


1S. [Science Primers 
THE ECONOMICS OF IN DUSTRY. By A. 
MARSHALL, M.A., 


Professor of Political Economy in the University 

of Cambridge, and MARY P. MARSHALL, late Lecturer at News- 
ham Hall, Cambridge. Extra Feap. 8vo. as. 6d. 

ECONOMICS. By A.LFrrepD MarsHatl, M.A., 
Professor of Political Economy in the University of Cambridge. 2 Vols. 
8vo. [in the press. 

THE PRINCIPLES OF POLITICAL ECONOMY: 
By Prof. HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘‘ The Methods of Ethics.’ Second Edition, Revised. 8vo, 16s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph. D., Author of ‘* Money,’”’ ‘* Money in its Relation to Trade,”” 
&e. 8vo. res. 6d. 

A BRIEF TEXT-BOOK OF POLITICAL 
ECONOMY. By thesame Author. Crown 8vo. 6s. 6d. 

THE WAGES QUESTION. By the same Author. 


Svo. 145. 
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CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.¢. 
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The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW ae 
GLACIER DECORATION. “Se 


Ra 
It can be applied to any window by any person without previous experience in the < LL, 
use of the article. Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with o_o able outlooks. 




















Write for Illustrated Pamphlet (500 Illustrations) and Sample, pst free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST; or to PERRY & CO., Whoiesale Agents, Holborn Viaduct, LONDON, 


ae ” . 
PERRER, SON, & RAYMENT OPTIMUS © 
Vi Ou © noe’ 
ies Apparatus for Enlarging, * tc Barometers, 


CaTaLocuE FREE. 
: iii 4 Magic Lanterns, 4 jj Microscopes, & 
—s=—F Slides, and Accessories. ap —— Scientific Apparatus. 


a 99 HATTON GARDEN, LONDON, E.C. 


Printed by RicHarp Cray aND . Sons, Limite, at 7 and 8 Bread Street | Hill, Qu-en Victoria Stre2t, in the City of London, ‘and: ‘Publisnea by 
MACMILLAN AND Co., at aes Office, 112 Fourth Avenue, New York.—TuHurspay, July 26, 188§. 








Manufacture for the Trade ONLY 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’”-—WoORDSWORTH, 
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Registered as a Seneneer et the Cena Post Office. ] 
THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 








rate and sensitive, and 

has been correctly de- 
scribed as the 

‘*Aneroid of the 
Future.” 





J.J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 





—____ 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY 








ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 1. 


Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


oat, with the Co-operation in England of Prof. W. RUTHERFORD, | 


-R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., | 


of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICIIAEL FOSTER, M.D., F.R.S. 


he Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
fravure, type blocks, photolithography, and various other processes. 


THURSDAY, AUGUST 2, 1888. 


it is marvellously accu- | 





[PRICE 15 CENTS. 





{All Rights are Reserved. 
NOW READY. SECOND EDITION. 
With an additional Chapter on the Rain-Band Spectroscope and 
Coloured Frontispiece of Rain- Band Spectra. 


HOW TO WORK WITH 
THE SPECTROSCOPE. 


A MANUAL OF PRACTICAL MANIPULATION WITH 
SPECTROSCOPES OF ALL KINDS, 
Including Direct-Vision Spectroscopes, Rain-Band Spectro- 
scopes, Chemical Spectroscopes, Solar Spectroscopes, Star 
Spectroscopes, Automatic Spectroscopes, Micro-Spectroscopes, 
Screen Spectroscopes, Bessemer Spectroscopes, and accessory 
Apparatus, 


With above Thirty Engravings and Diagrams. 
By JOHN BROWNING, F.R.A.S., F.R.M.S., 


&e., &c. 


JOHN BROWNING, 
63 STRAND, LONDON, W.C. 


PRICE ONE SHILLING & SIXPENCE, SENT Post FREE. 








¢ Company are appointed Agents for the Microscopes of Zeiss. ‘ 
Ph Catalogue will be sent on application, of the instruments used in | 
s hysical, Botanical, and Physiological investigations which are manu- 
actured by } 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


NEGRETT!I AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER, 
ade 


NEGRETTI 
ZAMBRA, 


SciENTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Lliustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 












Catalogue, 
600 Pages, 
1200 Engravings, 
Price 5s. 6d. 
Telephone No. 
6583. Telegraphic 

ress: 
Negretti, London 
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UNIVERSITY COLLEGE, LONDON. 


FACULTIES of ARTS and LAWS and. of 
of Fine 
The Introductory Lecture will be g:ven 


LL.D., F.R.S. 


The SESSION of the 
SCIENCE (including the 
Arts) will begin on CCTOBER 


at 3 p.m. by Prof. E. Ray Lanxester, M.A., 


Indian School and the Department 


PROFESSC R*. 
- German. 
- Chinese. 


F. Al dye 
Rev. S. BEAL. B . - 
EDW. SPI Nek R- BEESLY. 

M.A .. Ancient and Modern History. 
. Sanskrit 


CECIL BENDALL, M.A... 


Rev. T. G. BONNEY, D.Sc, 
F.R.S., F.G.S . ‘it ... Geology and Mineralogy (Yates Golc- 
smid P. rofessorship 3 
Rev. A. J. CHURCH, M A. .. Latin. 
T. W. RHYS DAVIDS, LL.D. 
Ph.D. .. ra « Pali and Buddhist Literature. 


7 B. ... Italian Language and Literature. 
Se. «. Electrical Technology. 
S + Phys‘cs. 
+ Political Economy (Newmarch Pro- 
fessorship). 
ALFRED G we tes M.A. .. Greek. 
as sige s,RAHAM, D.Sc. 


ANTONIO FARINELLI 
J. A. FLEMING, M.A.. D 
G. C. FOSTER, B.A, F.R 
H.S. FOXWELL, M.A. 


on ese eve -« Chemical Technology. 

ALEXANDE R HENRY, M.A., 

ou ... Jurisprudence. 

. Mathematics. 
- Hindustani 


LL.B. ; an 
M J. M HII ‘MA. 
A. H. KE ANE. B./ Pm 
ALEX. B. W KENNEDY, "M. Inst 
¢.e., Fun . Engineering and Mechanical Techno- 
logy. 
H. LALLEMAND, B. Sc +. French Language and Literature. 
E RAY LANKESTER, M.A., 
LL.D., F.R.S ose ... Zoology and Comparat.ve 
(Jodrell Profe-sorship). 
A. LEGROS eee eee .. Fine Arts (Slade Professorship). 
Rev. D. W. M AR KS oes . Hebrew (Goldsmid Professorship). 
HENRY MOKLEY, LL.D. . English Language and Literature. 
A. F. MURISON, M.A. «» Roman Law 
KARL PEARSON, M.A., LL.B..... Applied Mathematics. 


Anatomy 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wholast week sent to his subscribers the Nz auplius state of Argulus foliaceu 
with sketch and descri ption. = also sent out Cristatella mucedo, Alcyone ia a 
fungosa, Leptodora hyalina, Brachionus pala, Lophopus crystz allinus, Meli. 
certa ringens, Stephanoceros, Argulus foliaceus, Volvox globator; also 
Ameeba, ‘Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and 
Martin’s) Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 


Portfolio of Drawings, Eleven Parts, 1s.each. 


THE LONDON HOSPITAL AND _ 
MEDICAL COLLEGE, MILE END, E. 


COMMENCE on MONDAY, October 1, 


The SESSION 18°8-S9 will 
1 . The new buildings, which were opened by T.R.H. the ’Prince and 
Princess of Wales on May 21, 1 és afford more th: an double the accommo- 


dation which was provided former 

FOUR ENTRANCE SC SOL ARSHIPS , value £60, £40, $30, and 
£20, will be offered for competition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
too Guineas in three instalments. Al] Residentand other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments z are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-P! hysiciancies, Five House-Surgeoncies, One 
Accoucheurship, and One Receiving-Room Officer. Dressers and Ma- 
ternity Pupils also reside in the Hospital. Special Classes for the Pre- 
liminary Scientific and Intermediate M.B. Examinations of the University 
of London, and for the Primary and Pass Examinations for the Fellowship 
of the Royal College of Surgeons of England are held throughout the year. 
Special entries may be made for Medic al and Surgical Practice 

an London Hospital is now in direct communication by rail and tram 


| with all partsofthe Metropolis, and the Metropolitan, Metropolitan Listrict, 


i P. POSIGAT®, M.A... ..- Comparative Philology. 
RAMSAY, PI K r.R.S. .. Chemistry. 

! "Hi ARLES RIEN, Ph.D. ... Arabic and Persian. 

+» CROOM ROBE RESON, M.A Philosophy « “ “ee and Logic (Grote 

Pr. fess ors 

E. A <a HAFER, F.R.S.... .. Physiol gy Crotrell Professorship). 
T-E RUT'ION, M.A., L} = .. Cunstituuonal Law and History. 
I. R¢ rer R SMITH, F.R.1L.B -. Architecture. 
L. F. vennce HARCOL RE 

M.A., M. Inst die “« . Civil Eng:neering and Surveying. 
a we GF IVI m RA. D.Sc. 

(Lecturer) ee oe ose eee » ee. 
Vacart Archzxol>gy (Yates Professorship). 

€eholarsh'ps, &c., of the value of {2-09 may be awarded annually. | 
Among these are included three Andrews Entrance Prizes of the value cf 
£30 each, the Examination for which begins on SEPTEMBER 27. The 
Regulations as to these, and any further information as to Classes, Prizes, 
&c., may be obtained ETARY. 

THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 
The WINTER SESSION,  1885- will commence on MONDAY, 


Prizes will 
Bart., Q.C., and an Introductory 

Esq., M.A., F.C.S 
lwo Entrance Sct 
petition on September 
1e School Building 


October 1, when the be dis coheed by Sir Art _ ‘Tl. Watson 


Address will be delivered by W. Fos er, 

larships (value £100 and £60) will be open for com- 
i 

have been recently enlarged, 

logical Laboratory, Materia Medica Museum, 

0m. 





Theatre, Library, Ph 
Students’ Room, and | unc 
Besides Scholarships and Prizes there are annually SIxTEEN RESIDENT 
Hospital Appointments cpen to Students. 
the Compos tion Fee for the who le Medical Curriculum is £100. 





East London, and South-Eastern Railways have Stations within a minute’s 
walk of the Hospital and College. 
For prospectus and particulars apply personally or by letter to 
MUNRO SCOTT, Warden. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1838-39 will commence on OCTOBER 1, 
when an aoa Address will be delivered by Dr. CULLING 
WORTH, at 3 

TWO ENT RANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on the 261 h, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PREL IMINARY 
SCIENTIFIC” and ‘‘ INTERMEDIATE M.B.”’ Examinations of the 
UNIVERSITY of LONDON. 

An additional Laboratory for the teaching of advanced Physiol 
been recently provided. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 


gy has 


| neighbourhood receive Students for residence and supervision, and a register 


comprising new | 


Special 


provision is made for Dental Students and for Candidates for the Preliminary | 


ST ‘ientific (M.B.) I xaminat ion. 
‘he Residential ( g 
fcr thirty Students and a Resi lent Warden. 
Prospectuses and all pariiculars may be obtained from the Resident 
Medical Officer at the Barpieal, or from 





A. PEARCE GOULD, Dean. 


UNIVERSITY OF GLASGOW. 


lhe Medical Session will be opened with an Introductory Address by Prof. 
GEORGE BUCHANAN, M.A.. M.D., on TUESDAY, October 23, 1888. 
\ Syllabus containing full particulars as to the Course of Education, and as 
to the Preliminary Examination required to be passed by Students before be 

ginning Medical Study, may be obtained by applying to Mr. W. Innes 
Appeo n, Assistant Clerk 


adje ins the Hospital, and provides accommodation } 


QED Ue 0 eamenpen crete 


of approved lodgings is kept in the Secretary’s office. 
Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 


NOTICE OF REMOVAL. — 


MR. BRYCE-WRIGHT has the honour of informing his Clients and the 
Public that he has just completed the building of larger and more extensive 
Premises, suitable for his Mineralogical and Natural History Specimens. 
In future it is desired that all communications be addressed to 


BRYCE-WRIGHT, 
MINERALOGIST AND EXPERT IN GEMS, 
The Museum, 26 Savile Row, London 


EW BURLINGTON STREET). 
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HERIOT-WATT COLLEGE. 
PrincipaL—F. GRANT-OGILVIE, M.A., B.Sc., F.R.G.S. 


The HERIOT-WATT COLLEGE is completely equipped for provid- 
ing higher TECHNICAL and COMMéRCIAL EDUCATION, and 
possesses every fac.lity for preparing Young Men fur Work as Merchants, 
Manufacturers, Chemists, or Eng.neers. 

The PuysicaAL DEPARTMENT compri:es Lab ratories for Heat, Light, 
Electricity, and Electrical Engineering. ‘These are provided with all 


the usual scientific and commercial mea-uring-instruments—Experimental 


Dynamo, Motor, Sterage Cells, &c. ; : ; 

The ENGINEE» ING Labora orties and WorKsHops are supplied with a 
powerful Testing Mac hine, Engines, Boilers, Machine ‘Ix ols, &c., giving 
full opportunities for complete experimental work, Commercial Testing, and 
Practice in ‘Tool-Working. 

The CHemicat LaporatorigEs and PREPARATION Rooms are fitted with 
all modern appliances for the study of analysis in all its branches, and also 
for the carrying out of technical and organic chem.cal investigations. Ad- 
vanced students, and those wishing to engage in research, will have every 
opportunity affurded them for doing sO. pb ; , \ 

The CoMMERCIAL CouRsE includes systematic instruction in Practice 
of Commerce, Office Work, Shorthand, Commerc.al Geography, Modern 
Languages, Drawing, and Sc-ence. 


DAY CLASSES. 
The SESSION extends from OCTOBER 8, 1888, to JUNE 7, 1889. 


Class Fees, £1 1s., £2 28., and £3 3s. per Session. 

Chemical Laboratory Fees, £5, 48, or £12 per Session. 

Special Session Fee, including all of the Classes necessary for a Single 
Year in any of the prescribed Courses, £10. 

The Calendar of the College (price 6., by Post 8¢.) may be obtained at 
the Treasurer’s Office, 21 St. Ancrew Square, or from the Librarian at the 
College. 

Further inquiries ought to be addressed to the PRINCIPAL. 












EVENING CLASSES. 

The number of EVENING CLASSES has been largely increased, and 
the means cf instructicn have been greatly improved. 

An early issue of the Calendar is now ready. Copies may be had at the 
Treasurer's Office, 21 St. Andrew Square, or from the Librarian at the Col- 
lege, cn payment of 6¢., which will be deducted from the Matriculation Fee 
when the student joins the Classes. 

DAVID LEWIS, Treasurer 

Treasurer's Chambers, 21 St. Andrew Square, Edinburgh, 

uly 21, 1888. 


Young B.Sc. (Vict.) desires POST as 
ASSSISTANT with Analytical and Consulting Chemist, or in Chemical 
Works. Dilgent worker. Furtherance of studies maia cbject.— Apply 
ey tg Mill Lane, Macclesfield. 


F. H, BUTLER, M.A.Oxon., A.R.S.Mines, ke., 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Scientific C.llections and Apparatus of all kinds in Stock or to order. 


Microscopes; Microscupical Glass—best English make—Slips from 3s. 6d. 
per gross, Covers 3s. 3d. to 48. 6d. peroz. ; Rack Boxes for 6to72slides, 3d. to 
1s.; Boxes and Cabinets with or without Collections ; Card Trays; Post 
Boxes; Ores, Minerals, Rocks, Fossils, from 37. each ; Students’ Collections 
at especially cheap rates ; Zoclogical and Botanical Specimens supplied at 
short notice. A large series of Rock-sections anl mounted Diatomacea on 
view, 

Just received :—An extensive Collection of beautiful mineral specimens, 
both Briti i The new rock-sections include Andesitic Dolerite 






British and Foreign : 
kel, Zettsch. d. Geol. Ges., xxxiii., 28) from Drumadoon Point, Arran; 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston. 


JAMES R. GREGORY, 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 






Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 


Collections, Hammers, and Microscopic Sections of Rocks. 
And may be had post free on application at the Repository and Museum, 
88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 





THE 


granted since 1865 have each year 


POl iICl ES exceeded £1,9co,o00 sums assured: 
a result maintained uninterruptedly 


for so long a period by no other Office in the United Kingdom. Funds, 
6} Mill.ous, increasing annually. 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


GEOLOGICAL COLLECTIONS. 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites, 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET, LONDON, E.C. 


MOORE BROS.,, 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL 
Have Orenep a CENTRAL SHOWROOM at 


49 HARDMAN STREET, LIVERPOOL 


Near the Philharmonic Hall, opposite the Church for the Blind), 


roo Specimens, 25s. 





| WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 





THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, Mancuester, last Season, having heen received 
with so much favour, he respectfully invites LARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. Barrett, J. W. DouGrias, W. W. Fow.er, M.A.,; 
F.L.S., R. McLacuvan, F.R.S., E. Saunvers, F.L.S., and 
H. T. stanton, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. 10s. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 
N.B.—Communications, &c., should be sent to the Editors at the above 
a:ldress. 


THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND Spirit TRADE 
REcorD. 


The Organ of the Country Brewers. 


‘* The Brewers’ Guardian ”’ is published on the evening ot every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 

Subscription, 16s. 6¢. per annum post free, dating from any quarter-day. 
Single copies zseach. Regi d for tr ission abroad. 
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QUEENSLAND POST AND 
TELEGRAPH DEPARTMENT. 
METEOROLOGICAL BRANCH. 


The New ‘ Weather Cnart of Australasia at 9 a.m..” published daily 
except Sundays and holidays by the Chief Bureau at Brisbane (established 
by the Queensland Government, January 1, 1887) will be sent post free to 
any part of the World for an annual subscription of £2 2s., payable in 
advance. 

_ This large Chart contains graphic delineations of the data hereinafter men- 
tioned, derived by wire fro:n seventy-two selected observatories distributed 
over Western Australia, Northern territory, Central Australia, South 
Australia, North Queensland, South Queensland, New South Wales, 
Victoria, Tasmania, and New Zealand, besides collated information from 
about three hundred smaller stations. Additions to the number of reporting 
Stations are made from time to time as the telegraph lines extend, and as 
new observatories are founded in the vast regions of the interior. 

The following data and elements are lithographed in black and red on 
the Chart :— 

In red—biro netric readinzs and is »baric lines, shade temveratures, areas 
of clear sky, and amounts of cloud; in black—direction and force of wind 
percentage of humidity, rain falling and symbols for other hydrometeors. 
State of sea; also extreme shade temperatures, hydrometeors, and rainfall 
during last 24 hours, together with any necessary remarks, including wet 
bulb tempera‘ures when the percentages of humidity are below 12 (a value 
not unfrejuen*ly occurring at Alice Springs, Boulia, and other places near 
the centre of the Australian Continent). It is hoped that scientists generally 
will appreciate the efforts of Queensland to place before the world these 
complete statistics of the various climates of Australasia—a task never before 
attempted. 

Specimens may be seen at the Office of the Agent-General for Queensland, 
t Westminster Chambers, Victoria Street: and at Mr. Stanford’s, 55 
Charing Cross, London, S.W. . 

Apply to Clement L. Wraace, Government Meteorologist, Brisbane. 


BALLIOL COLLEGE,CHRIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS 
A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
Nove nber 20, 1888. 
Nhree Scholarships and two Exhibi.ions will be offered, the Scholarships 
being worth £80 a Year. 


‘The subjects for Examination will be Physics, Chemistry, and Biology, 
but Caadidates will not be expected to offer themselves in more than two of 
these Particulars may be obtained by application to A. VERNON 


HARCOURT, Christ Church, Oxford. 


THE ZOOLOGIST: 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology 3 
habits of animals; arrival and departure of migratory birds ; occurrence o! 
rare birds; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca. with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations frora foreign zoological 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


awe as ev 
1 STANLEY |g 


om 
Mathematical Instrument Manufacturer to H.M. Government, Council cf 
India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886. 

Address :—-GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
Bxcellent Copies of the actual, natural Handwriting, also 

of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


UTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.); 


London Wall, London, and s2 Princess Street, Manchester. 








Just Ready. 
WHELDON’S NEW BOTANICAL 
AGRICULTURAL CATALOGUE. 
Free by Post on Receipt of Three Penny Stamps. 


-JOHN WHELDO™ 
58 GREAT QUEEN STREET, LON 





Just Published, Price 1s. 
JOURNAL OF THE QUEKETT 
MICROSCOPICAL CLUB. 
Vol. III., No. 22, JULY. With 4 Plates. 
The Journal will be sent post free for 4s. per Annum, paid in advance, 


WILLIAMS & NORGATE, 14 Henrietta S:reet, Covent Garden, London : 
and 20 S outh Frederick Street, Edinburgh. 





Just Published, Price One Shilling. 
(BRISTOL NATURALISTS’ SOCIETY.) 
THE MENODIPS: 
A GEOLOGICAL REVERIE. 


By Cc. LEGYD HORGAN, 
Professo~ of Geology, Univ. Coll., Bristol. 


Clifton: J. BAKER & SON; and London: 25 Paternoster Square. 


Just Published, Price Sixpence. 


W. WESLEY & SON’S NEW ASTRO. 
NOMICAL BXIOK CIRCULAR (No. go), containing over 1500 
Valuable and Important Works on 

ASTRONOMY, 
MATHEMATICS, 
PHOTOGRAPHY. 


W. WESLEY & SON, 28 Essex Street, Strand. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

Thespecialattentionof Land Agentsis directed tothe AGRICULTURISI 
as one ofthe best existing papersfor Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3d. By post 3$¢. Annual Subscription, payable inadvance, 145. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY 
Edited by Jonn T. CARRINGTON, 
With the Assistance of 
FREDERICK Bonn, F.Z.S. RICHARD SouTH. 


Epwaro A. Fitcu, F.L.S. J. Jenner WEIR, F.L.S. 
F. BucHANAN WuirteE, M.D. 


Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life- Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcut ILLUSTRATIONS and occasional LirHoGRAPHED and CHROMO- 


LiTHOGRAPHED PLATES. 
SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THIS 


HOLLOWAYS PILLS |iFerane 


Is a Certain Cure for all Disorders of the LIVER, STOMAC™ 
AND BOWELS. A Great PURIFIER of the BLOOD; 4 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints 
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~ SUBSCRIPTIONS TO “NATURE,” 


3. @. 

TO 62.3.4 24 chan Se eee ee OS 
Half-yearly . 2. 2. ee eee eee even 14 6 
Quarterly . Le ee ee ee 7 6 

To the United States, the Continent, &c. : : 
s. . 

i; eae 2 ee ee a 2-2 eS 
Half-yearly . 2. ee ee eee ccee 15 6 
Quarterly . 2 wes tte we eee oe 8 © 

To India, China, and Japan :— ‘ 
$s. . 

Veer «06 s+ oe ee ee >» ae 2 
a a ee re ae 16 6 
oS a a a ee er 8 6 





CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s, 6d. 9d. per — after. 


a. @&s 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. ..... I 15 0 
Half a Page, ora Column. ....2+.se. 3 § © 
WO OS kare sent Sais we 6 60 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFoRD STREET, STRAND, W.C. 


BACTERIOLOGICAL “AND HISTOLOGICAL 
APPARATUS, 
STAINS, REACENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 


Complete Illustrated Catalogue of Chemical Apparatus, post 
Sree, ts. 6d. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840. 


Mr. HENSON begs to announce that in consequence of the 


Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W 
4 FEW DOORS FROM ST. JAMES’S HALL. 


Mr. HENSON has just received some choice Cornish and 
Cumberland. Minerals, 








RICHARD ANDERSON & CO,, 


Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, &c,, é&c., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL a 101 LEADENHALL STREET, 


Tolpane~* TONNERRE LONDON.” 











SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT, 


PRICE 4s. 7d. POST FREE, 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 





Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN Anp SONS, Ty, _ RRICK STREET, 
LONDON, 


Kose ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening, 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R. I, U. 8. A, 





‘On the rstof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

Price rs. 34. Subscription for One Year, payable in advance, r2s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
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HISTORY. HISTORY (continued). 


on —o - . . . ° . WORKS BY JOHN RICHARD GREEN, M. hs E59 1 OT 
THE SECOND PUNIC WAR. Being Chapters Late Honorary Fellow of Jesus College, Oxford, AGI 

from THE HISTORY OF ROME. By THOMAS ARNOLD, D.D. " . 
Edited with Notes, by W. T. Arnotp, M.A. With 8 Maps. Crown A SHORT HISTORY OF THE ENGL ISH 
8vo. s. Od. PEOPLE. With ¢ oloured Maps, Genealogical Tables, and Chr CH R 
logical Annals New Edition, thoroughly Revised. Crown gy 


THE ROMAN SYSTEM OF PROVINCIAL ct ae =n ' C. | 
ADMINISTRATION TO. THE ACCESSION OF CONSTAN. HISTORY OF THE ENGLISH PEOPLE. if “A 


TINE THE GREAT. By W. T. ARNOLD, M.A. Crown 8vo. 6s. _4 Vols. . 8vo. fh 0 ” ( 
**ught to prove a valuable hand-bo-k to the student of Roman history.”’ Vi "Tt 1 yp Ptemsreg . eS 2 W 7 + { A M 
—Guaraian. Coloured Maps. 8vo. 16s i ; “e 
a ae : os _— - P ‘ Vou. I11.—The Mcnarchy, 1461-1540—The Reformation, 1540-1603, § \E 
STORIES FROM THE HISTORY OF ROME. = . a 
By Mrs. BEESLY. Feap. &vo. as. €d. a ny ae 1603-1660—The Revolution, 166o- E , 
se aie , Vor. IV—The Revolution, 1688-1760—Modern England, 1760- \ SE 
THE HOL Y ROMAN EMPIRE. By James Bryce, Whh Mestad tudes. See. ote ; 7 INI 
D.C. I ww of Oriel College, and Regius Profess or of Civil I aw in r > INC y rs Proc 
the U liversity f Oxf =" Ee hth Edition. Crown 8vo. 7s. 6d. THE MAKING OF ENGLAND. With Maps Ir 
Svo. 16s. RO] 
OUR NATIONAL INSTITUTIONS. A Short THE CONQUEST OF ENGLAND. With M:; { SU] 
Sketch for Schools. By ANNA BUCKLAND. With Glossary. and Portrait. 8vo. 18s. f lated 
18mo. 15. Pres 
lien tenia ANALYSIS OF ENGLISH HISTORY, based o | ENGI 
A HISTORY OF ENGLANIT FOR BEGINNERS. Green’s ‘‘Short History of the English People.” By C. W.A. TAIT By k 
By ARABEL! \. B. BUCKLEY, Autkor of ‘A Short His story of M.A., Assistant Master. Clifton College. Crown8vo. 3s. 6d. wie 
Ce tere ee Cee od | READINGS FROM ENGLIGN HISTORY. & 5 * 77, 
sitiebegie gece an lected and Edited by JOHN RICHARD GREEN. Three P With 
LECTURES INTRODUCTORY TO THE STUDY ——_Gimwell” 111. Cromwell to Balaklaga ged b. 
THE LAW OF THE NSTITU ON. by ‘ ‘ 7 “PTT val ter . wT — CR] 
TC pg wy end gat yby Ve DICEY. LECTURES ON THE HISTORY OF ENGLANI SEE] 
English Law; | w of All Souls’ Ccllege, Oxford ; Hon. LL.D. By M. J. GUEST. With Maps. Crown 8vo. 6s. ba 
Glas v. Se 1 iEdition. Demy 8vo. 12s. 6d JUIN ; 


HISTORICAL COURSE FOR SCHOOLS 
— Edited by EDWARD A. FREEMAN, D.C.L., LL.D., 
WORKS BY EDWARD A. FREEMAN, D.C.L., LL.D., Fellow of Trinity College, Oxford, Regius Fr-fessor 


History in the University of Oxford. 


Regius Profess f Modern History in the University of Oxford, &c. G EN ERAL SKE TCH OF EUR( )PEAN 


OLD ENGLISH HISTORY. With Five Coloured HISTORY. | By EDWARD A, FREE MAN, D.C.L, 
Mans. New Ed Resse Fran Seo. 6 Editi n, Revised and Enlarged, with Chronological ‘Tables, 
ns pee P ‘ ses a ee and Index. 18mo ws 


. a . HISTORY OF ENGLAND. By Eon 
A SCHOOL HISTORY OF ROME. Crown 8vo. THOMPSON. NewE ine Revised and Enlarged, with ( 


[Un preparation. Maps. 18mo. 2s. 6 
METHODS OF HISTORICAL STUDY. A Course HISTORY OF ‘SCOTLAND. By Marcal 
MACARTHUR. New Edition. i8mo. 2s. 





HISTORY OF ITALY. By the Rev. \ 
THE CHIiLF PERIODS OF EU R¢ P E AN HUNT, M.A. New Edition, with Coloured Maps. 13mo. 36. 6 
HISTORY. Six Lectures read in the University of Oxford in Tri HISTORY OF GERMANY. By J. Si 
Term 3 . With an Essay on Greek Cities under Sieenen "Rule. vo. M.A. New Edition, Revised. 18mo 
HISTORY OF AME ~~) ‘. By JouN 
HISTORICAI ESSAYS. First Series. Fourth DOYLE. With Maps. 18mo._ 4s. ; 
Edition. vo. 108. 6d ‘ EUROPEAN COLONIES. By E. J. Pav | 
Cont I My. tie Elements in Early Enciial M.A. With Maps. 18m« 45. 6d. ; 
History—The Continuity of sh History—The Relations between t! FRANCE. By CHaRLoTTE M. Yonce. Wit 
Crowns of England and Scotland—St. Thomas of Canterbury and hi Maps. 18mo. 3s. 6d. 
Biographe Proof j 
pi sn es ; ag HISTORY PRIMERS.—Edited by J 
HISTORICAL ESSAYS. Second Series. Second RICHARD GREEN, M.A., LL.D., Author of “A Short Hi 
Edition, with Additional Essays. Svo. tos. 6a. of the English People.” 
Con TENTS :—Ancient Greece and Mediaval Italy—Mr. Gladstone’s Homer ROME. By the Rev. M. Creicuron, M.A., D 
und the Homeric Ages—The Historians of Athens—The Athenian Democracy Professor of Ecclesiastical History in the University of Cam 
Alexander the Great—Greece during the Macedonian Period—Mommsen’s With 11 Maps. 18mo. 15. 
istory fl Y l ‘ornelius Si —The Flaviar “esars. & mn 7 eset itadien . F n 
Se ne ee TE ee GREECE. By C. A. Fyrre, M.A., Fellow an¢ | OFFICE 
HISTORICAL ESSAYS. Third Series. 8vo. 12s late Tutor of University College, Oxford. With 5 Maps. rma J 
— SITIROPEAN “TOR 1 ET A FREEMA,, 
CONTEN —First Impressions of Rome—The Illyrian Emperors and EUROPEAN HISTORY. By E, A. FREEMA 
their Land—Augusta Tre sanemmnetithe ‘Goths at Ravenna—Race and D.C.L., LL.D. With Maps. 18mo. ts. . 1 
Language—The Byzantine Empire—First Impressions of Athens—Medizval GREE K AN TIQU ITIES. By the Rev. |: i 
and Modern Greece—The Southern Slaves—Sicilian Cycles—The Normans MAHAFFY, M.A. iatianed. 180 


ahgnena CLASSICAL GEOGRAPHY. _ By H. F. Tozts 

THE GROWTH OF THE ENGLISH CONSTI- ee . - 

TUTION FROM THE EARLIEST TIMES. L CO wed GE OG RAPHY. By Sir G. GROVE, DC. Maj 
Crown 8vo. 5s. 18mo. 1s. 2 

; ROMAN ANTIQUITIES. By Prof. WILKINS 


A SCHOOL HISTORY OF GREECE. ByC. A. Illustrated. 18mo. 1s. “ 2 ' 
FYFFE, M.A. Crown 8vo. eiceaainion (| FRANCE. By Cuartotre M. Yonce. 15mo. } 


MACMILLAN & CO., LONDON. 9] 
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HISTORY 

A GENEALOGICAL STEMMA OF THE KINGS 

OF ENGL AND AND FRANCE. By the Rev, C. HOLE. On 
Sheet 

CHRONOL OGICAL TABLES. A Synchronistic 

Arranzement of the Events of Ancient History. By Rev. ARTHUR 

C. JENNINGS, yen sctor of King’s Stanley, Gloucestershire, Author of 

‘A Commentary on the Psalms,” “‘ Ecclesia Anglicana,” ‘‘ Manual of 


“Church History,” &c. Demy Svo. 5s. 
A MANUAL OF ANCIENT GEOGRAPHY. 
Crown 8vo. 55. 


From the German of Dr. H. KIEPERT. 
NEW HISTORICAL ATLAS AND GENERAL 
Litt.Hum D. 4to. New 


HISTORY. by R- H. LABBERTON, 
THE HISTORY OF 


Edition, Revised and Enlarged. ss. 
With an Account of Inp1a as iris. The Soil, Climate, and 


A SHORT MANUAL OF 
the People, their Races, Religions, Public Works, and 


INDIA 
Productions ; 

Services, and System of Administration. By Sir 
M.A., C.1.E. With Maps. Crown 8vo. 5s. 


Industries: the Civil Serv 
ASUMMARY OF MODERN HISTORY. Trans- 
laied from the French of M. MICHELET, and continued to the 
Present Time, by M. C. M. Simpson. Globe 8vo. 4s. 6d. 
ENGLAND UNDER THE ANGEVIN KINGS. 
By KATE NORGATE, With Maps and Plans. 2 Vols. 8vo. 32s. 
ASCHOOL HISTORY OF ROME. 3y G. G. 


RAMSAY, M.A., Professor of Humanity in the U ane of Glasgow. 


With Maps. Crown 8vo. n preparation. 

IHE EXPANSION OF ENGLAND. By J. R. 
SEELEY, a Regius Professor of Modern History in the 
of Cambridge. Crown 4s. 6d. 


COLONIAL EXPANSION. 


By the same Author. 


University 


OUR Extracts from 


Sewed. 1s. 


MACMILLAN & 


he above. Crown8vo. 


SCIENTIFIC 


MICHAEL FARADAY. l 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 
JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. | 
ROBERT WILHELM BUNSEN, | 
ADOLF ERIK NORDENSKJOLD. | 
SIR WILLIAM THOMSON. | 
HERMANN L, F. HELMHOLTZ. | 


Proof impressions of these, printed on India paper, 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. od., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 
OFFICE OF « NATURE,” 29 BEDFORD STREET, STRAND. 


“MESSRS. MACMILLAN | dj 60.5 PUBLICATIONS. 


(continued). 
ww publishing, Crown 8vo, 67. each. 
TWELVE ENGLISH STATESMEN. 

WILLIAM THE CONQUEROR. By E, A. Freeman, D.C.L.. LL.D. 
Ready. 
CARDINAL WOLSEY. By Professor M. Cretcuron, M.A., D.C.L, 
LL.D. [Ready 
WILLIAM THE THIRD. By H. D. Tram. Ready. 
OLIVER CROMWELL. By Freperic Harrison. [Ready. 
HENRY THE seg By Mrs i a G EEN. Ready. 
ven her Volum to follow as announced. , 
A SHORT HISTORY OF INDIA AND OF THE 


FRONTIER STATES OF 
BURMA 


12S. 


A COLLEGE HISTORY OF INDIA, Asiatic and 


AFGHANIS’ 


J d rAN, NEPAUL, 
By J. TALBOYS WHEELER. 


With Maps. 


AND 


Crown 8vo, 


European. By the Same. With Maps. Crown 8vo. 3s. 6d, 
SCANDINAVIAN HISTORY. By E. C. OTTreé. 
With Maps. Globe 8vo. 6s. 
CAMEOS FROM ENGLISH HISTORY. _ By 
CHARLOTTE M. YONGE, Author of ‘‘The Heir of Redclyffe.” 
Extra Fcap. 8vo. New Edition. 5s. each. (1) FROM R‘)LLO TO 


EDWARDII. (2) THE WARS IN FRANCE. (3) THE WARS 
OF THE ROSES. (4) REFORMATION TIMES. (5) ENGLAND 
AND SPAIN. (6) FORTY YEARS OF STUART RULE (1603- 
1643). 

EUROPEAN HISTORY. Narrated in a Series of 
Historical Selections from the Best Authorities. Edited and Arranged 
by E. M. SEWELL and C. M. YONGE. First Series, 1003-1154 


New Edition. Crown 8vo. 6s. Second Series, 1088-1228 New 
Edition. Crown 8vo. 6s. 
THE VICTORIAN HALF-CENTURY—A JUBI- 


LEE BOOK. By C.M. YONGE. Witha New Portrait of the Queen. 
Crown 8vo, Paper Covers, 1s.; © loth, 1s. 6d. 


CO., LONDON. 


WORTHIES. 


[92] 


The following is a list of the Portraits that have appeared in the above Series ;— 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 
SIR GEORGE B. AIRY. 

LOUIS R. AGASSIZ. 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 
JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 
SIR C. W. SIEMENS. 
JOHN COUCH ADAMS. 


may be had from the Publishers, price 5s. each, or 





* Bottles charged 2 


‘must be paid for with the Beer. 


| the manufacture of the ‘*S. N.” Stout 


E Hops ; 


and very much recommended by Medical men, 





THE “HALF-GUINEA” ALE 





Ss. Ww. STO.w' =z. 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
- per doz., and allowed at the same rate if returned ; 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
: it is Brewed entirely from the finest Malt and 
it is, too, more hopped than Stout is generally 


nutritious, it is an excellent Tonic and particularly suited for invz alids, ladies nursing, or 
anyone requiring a good strengthening beverage. 


WALTHAM BROTHERS, 


ay 
a SS 


but they 


y:; therefore, besides being very fj 


° 
“Sis 
Pm 
i] 
~ 
~ 
OI 


Ut is a “Sound Nutritious " Tonic, 





BREWERY, LONDON, S8.W. 
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reanaee of Lantern Polariscope, 

= = For Particulars of POL ARISCOPRs 

“ = and’ MICRO-POL ARISCOPES rr 

My Screen Projection, LANTERN MI 

| CROSCOPES, OPTICAL and ELEC, 

# RIC LANTERNS, SLIDES g- 
Catalogue, 4 Stamps. 


Scientific Apparatus of every Desc nip 
tion for Colleges, Institutions, & 
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NEWTON ACO 
MAKERS 


LONDON, Silver Medal Inventions E xhibition 18 


NEWTON & Co., 


+ Manufacturing Opticians to the ines 

mT and the Government, Agents by Ap 
|| pointment to the Science and Art De 

FLeEet STREET. Lonvon 


PERKEN, SON, & RAYMENT, © "#770 sto, own 


“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear. 
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9 5 6 z 8 2 10 12 


5X4 7X5 9X7 108  $ # * RH # 
63/- 94/6 126/- 220/- 3 45/- 49/6 64/- 82/6 127/6 142/6 180/- 


“With such a large aperture (f/6 oom a RAYM ENT’S PATENT CAM ERA. 


it serves as a portrait and group lens, as well 


“I should strongly recommen 





as a landscape and copying objective. ‘There 

‘i . A pes rice includes 3 Di ark Slides. 

is no doubt of its proving a most useful lens. Price includes 3 Double Dark Slides Rayment’ sCamera. Itis L IGHT, 
| Tr T itil ate - : COMPACT, very RIGID, an 

ete RAILL ‘TayLor, British Yournal of 44X34 | 64x43! 8 2? Hq 1oX8|12Xroj 15X12 ~~ extends to about double the usua 

Photography. 120/- | 145/- | 16 212/- | 258/- 314/- focus.” —A mateur Photog > rapher 








Now Ready, Part XLII., Price 3s. 6d. 


BRAIN 


A Journal of Neurology. 
Edited for the Neurological Society of London by A. DE WATTEVILLE. 


ORIGINAL ARTICLES :— Contents. 
On the Functions of the Temporal and Occipital Lubes: a Reply to Dr. Ferrier. By E. A. Schafer, F.R.S. 
The Objective Cause of Sensation.—Part III. The Sense of Smell. By Prof. John Berry Haycraft. 
On a Particular Variety of Epilepsy (‘‘ Intellectual Aura”), One Case with Symptoms of Organic Brain Disease. By J. 
Hughlings-Jackson, M.D., LL.D., E.R. S. oa 
On Paralysis of Exhaustion. By Ch. Féré, M.D. (Paris). 
CLINICAL CASES :— 
On Recovery from Idiopathic Cerebro-Spinal en. By J. S. Bristowe, M.D., LL.D., F.R.S: 
Absence of Motor Areas in the Brain of an Epileptic. By J. Munro Smith, L.R.C.P. (Lond. \ M.R.C.S. 
Case of Primary Athetosis. By Alexander M. Macalde wie, F.R.S 
Muscular Atrophy of the Peroneal Type Affecting many Members ae Family. By W. P. Herringham, M.B. 
Peripheral Neuritis in Enteric Fever. By Henry. Handford, M.D., M.R.C.P. 
CRITICAL DIGEST :— 
Recent Researches on General Paralysis of the Insane. By T. Duncan Greenlees, M.B. 
REVIEWS AND NoTICES OF BookKs.—RECENT BOOKS ON PHYSICAL PSYCHOLOGY.—ABSTRACTS OF BRITISH AND FOREIGN 


JouRN ALS, 
MACMILLAN & CO., LONDON 





With Frontispiece and Eight Plates. 


PALAOLITHIG MAN IN NORTH-WEST MIDDLESEX. 


The Evidence of his Existence and the Physical Conditions under which he 
Lived in Ealing and its Neighbourhood, Illustrated by the Condition ané 
Culture presented by Certain Existing Savages. 

BY JNO. ALLEN BROWN, F.GS.,_ F.R.G.S. 


The Antiguary says :—‘* As a record of Paleolithic man in Britain the book is exceedingly valuable ; but as a specimen 
good, sound local work, it surpasses, we think, many efforts of the present day, and we should like to see it made a model for 
simil: ar work elsewhere. All Middlesex antiquaries will certainly welcome it. 


The Atheneum says :—‘‘ Mr. Allen Brown’s book is to be commended as representing the work of a local observer who ha 
industriously searched every new geological exposure in his own locality, and whose diligence has been rewarded by some interesting 
discoveries. 

The Spectator says :—“ It is evidently the work of a careful explorer and diligent student, and as such is a 
to archeology.” 

The Academy says:—‘‘It will thus be seen that the author’s researches supplement those of General Pitt- Rivers, . Mr. 
Worthington Smith, and other workers in the northern part of the Thames Valley, and that his book forms an acceptable addition 
to the literature of prehistoric archeology.” 


valuable contribution 


MACMILLAN & CO., LONDON. 
” Printed by RicHARD Ctay . AND Sons, Linntep, at 7 and 8 Breai Street Hill, Queen Victoria Strezt, in the City ot London, “and “Published by 
MACMILLAN AND (Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, August 2, 1388. 
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ILLUSTRATED JOURNAL OF 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH, 
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Registered as a Newspaper at the General Post Office.) 
R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 


PRICES. Lt th 


Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 O 








Stand, with r-in. and }-in. 
Object-giasses........ ... 39 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
NGM ice sk ate 


4 4 0 


Full Descriptive Pamphlet sent on 
Application to 


R.&J. BECK, 68 Cornhill London, E.C. 
GOLD MEDAL, 
International Inventions Exhibition, 1885. 





THE NEW PATENT | 
WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving a much more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


**Aneroid of the 
Future.” 








J.J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 
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[PRICE 15 CENTS. 
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The body is made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power, t-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 

Price £3 15s. Od. 


New Tilustrated Catalogue of Microscopes free. 


JOHN BROWNING, 63 Strand, London. W.C. 


"NEGRETTI AND ZAMBRA, 


JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 ros., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScientTiFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 





Large 
Illustrated 
= Catalogue, 

= Pages, 
1200 Engravings. 
Price ss. 6d. 
Telephone No. 
6583. Telegraphic 

Address : 

Negtetti, London. 
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ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 


ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1888-39 will commence on OCTOBER 1, 
when an Introx — “and Address will be delivered by Dr. CULLING- 
WORTH, at 3 p.1 

TWO ENTR: ANC E SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Fiospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 
neighbourhood receive Students for residence and supervision, and a register 
of approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. Gzorce RENDLE. 


E. NETTLESHIP, Dean. 





BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
2 ALBEMARLE STREET, LONDON, W. 


The NEXT ANNUAL GENERAL 
BATH, commencing on WEDNESDAY, 


MEETING 
SEPTEMBI 


will be held at 


LR 5. 


PRESIDENT-ELECT : 
Sir FREDERICK J. BRAMWELL, D.C.L., F.R.S., M.Inst.C.E. 


NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors are 
requested to give early notice of their intention to offer Papers. 

information about Lodgings and other Local Arrangements may be 
obtained from the Local Secretaries, 13 Old Bond Street, Bath. 


A. T. ATCHISON, Secretary. 





HERIOT-WATT COLLEGE. 

F. GRANT OGILVIE, M.A., B.Sc., F.R.G.S. 

» commences on MON DAY, October 8. 

is completely equipped for providing Higher TECH- 
EDUCAIION 


ontains full 
7 


Principal : 
SESSION 1 
The COLLEGE 
NICAL and COMMERCIAL 

Che Calendar of the College 
Instruction, Classes, Laboratories, and Fees. 
TREASURER’S Orr ice, 21 St. Andrew Square ; 
College, Price 6¢.; by P.st, 8d. 


nfo owrmation as to the Courses of 
t may be obtained at the 
at the 


or from the LipRARIAN 


DAVID LEWIS, 


Ireasurer’s Chambers, 21 St. Andrew Square, 
Edinburgh, July 21, 1888. 


Treasurer. 


VICTORIA UNIVERSITY. 


AN ENTR: ANCE = oe ATION IN ARTS (introductory to the 
Faculty of Medi will held in OWENS COLLEGE (MAN. 
CHESTER), U NIVE RSITY ‘COL LEGE (LIVERPOOL), and (YORK- 
SHIRE COLLEGE (LEEDS), on MONDAY, September 24, and 
following fom 

A PRELIMINARY FX EX ATION (introductory to the Faculties of 


Art, Science, and Law) will be held in UWE NS. COLLEGE (MAN- 
CHESTER), UNIVERSITY COLLEGE (LIVtRPOOL), and YORK. 
SHIRI C LLEGE (LEEDS), on MONDAY, September 24, and 


following days 
Notice (72 writis 
MONDAY, September 
whom Conditions of Entrance, 
Examinations can be obtained 
Manehestcr, 1888. 


UNIVE RSITY OF ABERDEEN. 


The CHAIR of CHEMISTRY in this University, in the Patronage of 
the University Court, being about to become Vacant by the Retirement of 
Prof. Brazier, by a Minute of said Court, Candidates are requested to 
lodge Applications, with such Testimonials as they may think fit, in the 
hands of the SeckeTary of the Court, ROBERT WALKER, Esq., M.A, 
University Library, Aberdeen, on or before SEPTEMBER 15 ensuing. 

The SecRETARY will afford such further information as ms ay be desired 


s) f intention to be present should be sent on or before 
UNIVERSITY REGISTRAR, from 
to those and other 


» to the 
and further Particulars as 


University of Aberdeen, August 4, 1838. 








LIVING SPECIMENS FOR THE MICROSCOPE 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent to his subscribers Sida crystallina, with 
description. He also sent out Cristatella mucedo, Alcyonella 
Leptodora hyalina, Brachionus pala, Lophopus crystallinus, 
ringens, Stephanoceros, Argulus foliaceus, Volvox globator ; also Ameba 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Marti a 
Biological L aboratory work, 

Weekly announcements will be made in this place of Organisms T, B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s 
or Twelve Tubes for tos. . 





Portfolio of Drawings. Eleven Parts, rs.each. 


JOURNAL OF THE ROYAL MICRO. 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December), 
To NON-FELLOWS 5s. per Number. 





Edited by FRANK CRISP, LL.B., B.A., one of the Secretaries of the 
Society, with the assistance of A. W. BENNET Tr, M.A., B.Sc., F.L,S 
F. Jerrrey Bett, M.A., F.Z.S.; Joun Mava tt, Jun., F.Z.S.:R 
G. Hess, M.A., M.D. ; and J. ARTHUR THOMSON » M.A., Fellows of 


the Society. 

In addition to the TRANSACTIONS and PROCEEDINGS of the 
Society, this Journal contains as a special feature a CLASSIFIED SUM. 
MARY OF CURRENT RESEARCHES relating to Zcology and I 
(more especially Invertebrata and Cryptogamia), and Microsc py, con 
of Abstracts of the principal Papers published in the leading Journals 
Transactions, &c., of all countries. 

No such a summary of the scattered periodical literature of Briti 
F reign Biological and Microscopical- work is elsewhere to be ¢ 
obviating as it does the difficulty that has hitherto been experienc y 
Zool gists, Botanists, and Microsc pists in keeping az courant with what 
is being dcne by their fellow- workers of this and other countries. 


WILLIAMS & NORGATE, 


London ; and 20 South Frede 


“OWENS , COLLEGE, MANCHESTER. 
PROSPECTUSES for the SESSION 1888-89 are NOW READY 
1.—DEPARTMENT of ARTS, SCIENCE, and LAW. 
2.—DEPARTMENT of MEDICINE. 
3-—DEPARTMENT for WOMEN. 
4—DEPARTMENT of the EVENING CLASSES. 
5.—SCHOLARSHIPS, &c. (value £12 to £roo per annum). 


Apply to Mr. Cornisn, Piccadilly ; or at the College. 
HENRY WM. HOLDER, M.A., Registrar 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY 
S. P. THOMPSON, Principal. 
DAY DEPARTMENT for Students not under 14 ye 


The College Courses of Instruction in Laboratory, Lecture-room, W 
shop and Drawing Office for Mechanical Engineers, Electrical Engineers 
and Technical C hemists, commence on TUESD AY, October 2 

Chemical Laboratories specially organized for Instruction in Technica 
manufac turing processes. 

‘ee for Session, inclusive 
Office, £o. 

The Entrance Examination will take place on WEDNESDAY, September 
26, at 100’clock a.m. 

Scholz arships of 430 a year each, and the Holl Scholarship of £20a year 
all tenable for two years, will be awarded (in accordance with the severa 
schemes) on the results of the Entrance Examination. 

For particulars of Scholarships and Programmes - Instru¢ tion, apply at 
the Technical College, Leonard Street, City Road, E.C.; or at Gresham 


College, E.C, 
JOHN WATNEY, 
WALTER S. PRIDEAT X, 


NOTICE OF REMOVAL. 


MR. BRYCE-WRIGHT has the honour of informing his Clients and the 
Public that he has just completed the building of larger and more extensive 
Premises, suitable for his Mineralogical and Natural History Specimens. 
In future it is desired that all communications be addressed to 


BRYCE-WRIGHT, 
MINERALOGIST AND EXPERT IN GEMS, 
The Museum, 26 Savile Row, London 


(OPPOSITE NEW BURLINGTON STREET» 
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POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, IVa oO oO 4 E B ROS., 


5 Osteologists, Disarticulators, &c., 
a CENTRAL SHOWROOM at 


Have OpeNED 


49 HARDMAN STREET, LIVERPOOL 
CORN FLOUR Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL Se EC IME Ns, &C., M/ AY BE INSPECTED, 
Is a Household Requisite of Constant Utility JAMES R. GREGORY, 


Mineralogist and Geologist. 
For the Nursery, the Family Table, and the sprctaL AND TYPICAL COLLECTIONS FOR STUDENTS 
' LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
Sick Room. PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 


BEST BLACK INK KNOWN. NOW READY. . 
D RAPE R’S INK (DICH ROI C) ‘ yew Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., — a. Als« 
, s, a paratu 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. | New Lists of Rare Minerals, Rock Specimens, Geologica’ Sppars 


Collections, Hammers, and Microscopic Sections of Rocks. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in . Mapes . mak Daa, 

the principal Banks, Public Offices, and Railway Companies throughoi And may be had post free on application at the Repository u 
Ireland. 88 CHARLOTTE STREET, FITZROY SQuarE, LONDON. 

It writes almost instantly full Black. |Flows easily fromthe Pen. 

Does not corrode Steel Pens. Blotting-paper may be applied at the | C HA R D A N D E R S O N & Cc O. 8 

Ts cleanly to use, andnotliable to Blot.} moment of writing. Successors to SANDERSON & CO. (Established 1852). 

Can be obtained in London, through Messrs. BArctay & Sons, Farring- Patronized by H.M. the QUEEN. Contractors to H.M. Government. 






don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newga 
Street ; and to be had of al] Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 


Manufacturers and Erectors of every description of 


INVENTIONS EXHIBITION—GOLD MEDAL AWARDED 


DEN T 8 view “ret of HIGH-CLASS 






WATCHES WATCHES and CLOCKS at ELECTRIC BELLS, 
: REDUCED PRICES, sent post SPEAKING-TUBES, &c., &c., 
free on application to E. DENT CHURCH-SPIRES AND CHIMNEY-SHAFTS 
CY 4, and Co., Makers to the Queen, eentirseeni 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 


SPENT on 61 STRAND, LONDON, W.C., 
=|, LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON 


or 4 ROYAL EXCHANGE. 























5 5 ~ 
3 S r be Y S we s Telegrams—* TONNERRE LONDON.” 
6 2c : 
LD) Pure Concentrated 6 5 SECOND EDITION. 
i COGOA 8! | comnGt Hits 
% 2 cf 
3° =" | CHEMICAL HANDICRAFT. 
AN PRICE 4s. 7d. POST FREE. 
INFALLIBLE A CATALOGUE OF CHEMICAL APPARATUS ; 
; REMEDY ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
ULCERS, If effectually rubbed on the Neck and Chest, it cures Most Complete and Cheapest List of Apparatus. 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 411 |. GRIFFIN AND SONS, 22 GARRICK STREET, 
cour, RHEUMATISM, and all Skin Diseases it is unequalled, ~ LONDON, W. c. 


Ss. WwW. SToOousx. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at a same rate if returned; but they 
must be paid for with the Beer, 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the mz anufacture of the “S. N.” Stout; it is Brewed entirely from the finest Malt and &§ 


gq Hops; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing #, OL 
anyone requiring a good strengthening beverage. |t is a “Sound Nytritious” Tonic, 
and very much recommended by Medical men, 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W. 
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F. H. BUTLER, M.A.0xon., A.R.S.Mines, &e., THE SCI ENTI FIC LANTERN SLI DES 
NATURAL HISTORY AGENCY, ppt a ain i cmenneae invites EARLY OR DERS from 

148 BROM PTON ROAD LON DON S.W. Lecturers and others, while the light is most favourable for the production. 
NEAR THE BRITISH pret HISTORY sainies EDWARD WARD, F.R.M.S., 


249 OXFORD STREET, MANCHESTER. 






Scientific Collections and Apparatus of all kinds in Stock or to order. 
Microsc pes; Micros be ical Glass—best English make—Slips from 3s. 6d. List for One Stamp. 
per gross, Covers 3s. 3d. to 4s. 6d. percz. ; Rac k Boxes for 6 to 72 slides, 3c. to a enna a 





iets with or without Collections ; Card Tr ays; Post 
ils, Rocks, Fossils, from 3¢. each ; Students’ Collections WANTED. —A Good Secondhand ROSS 


at especially cheap rates ; Zoological and Botanical Specimens supplied at No. r BINOCULAR MICROSCOPE, with Sub-Stage, Fittings, & 
short notice. A large series of Rock-sectic hs and mounted Diatomacez on but no Objectives.—H. Hatt, 12 John Dalton Street, Manchester. 
view. 

Just rece ived :—An extensive Collection of beautiful mineral specimens, 
both British and Foreign _The new rock-sections include Andesitic Dolerite MINERALS.—Valuable, Large, and Varied 
(Zirkel, Zettsch. a Geol. s., xxxiii., 28) from Drumadoon Point, Arran; Collection. worth - >. Must be Sold, Money wanted. What Offers ? 
Basalt from Erray Burn Mai i, and Rhyolite from Hawk Pike, Coniston. —J. H. NicHouits, 23 West End, Redruth, Cornwall. 





DECORATE our HOME 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW ae 
( LAC i iP DECORATION. Se 


4 

It can be applied to any window by any person without previous experience in the <3 ._ MF... 

se of the artice. Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with disagreeable outlooks. 























Write for Ulustrated Pampl.let (500 [!'ustrations) and Saraple, pst free, One Shilling, from the Manufac'urers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST; or to PERRY & CO., Whoiesale Agents, Holborn Viaduct, LONDON. 











PERKEN, SON, & RAYMENT, 99 HATTON GARDEN, LONDON. 
Discounts to the Trade only. 
“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear. = 


6 7X3 9X7 10x8 $ £ £ £$ & YP HH # 
63 4/6 126/- 220/- 33/-  45/- 49, O4/- 52/0 4127/0 1342/6 180/- 


‘“*W.th such a large aperture (f/6 approx.) 


it se peee as a portrait and group lens, as well RAYMENT’S PATENT CAMERA. 

















as a landscape and copying objective. There ae “T should trongly recommend 
calles Ai Loire ie ie aa oeE There Price includes 3 Double Dark Slides. Rayment’s C seb It is LIGHT, 
is no doubt of its proving a most useful lens. 
ome Pies PES : s : COMPACT, very KIGID, and 
—J. Tramt Taytor, British Journal of x4}! 83 x64 | IoX5 “ant 15X12 extends to about double the usual 
Photography. ae "es s/- | 168/- | 212/+ | 258/- 314/- focus.”—A mateur Photographer. 
—E Just Published. 
>) AN LEY |} ie 2 Dr. ANT. FRITSCH. 
« 
atin iceman | FAUNA DER GASKOHLE, Part 7, con- 


taining ro Plates illustrating the genus Cte endless The Text also con- 
tains Notes on — and Devonian Dipnoi, and Figures of the 
Genera Dipnoites, Gompholepis, Phyllolepis, Meg: 1pleuron, Holodus, 


Mathematical Instrument Sicntnene to H.M. Government, Council cf 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments Palzolaphus, and Archeonectes. Price 30 Marks. 
of Every Description, ; Prague: F. RIVNAG 
Of the Highest Quality and Finish, a the most Moderate Prices. The Author also offers a Series of Restorations of Twelve Genera of 
Illustrated Price List Post Free. Stegocephali, described in the first volume of the work ‘‘ Fauna der 
W. F. S. obtained the only Medal in the Great Exhibition of 1862fcr | Gaskohle.”” ‘They are modelled of the natural size by the Author, and 


Excellence of Construction of Mathematical Instruments, and the only | then cast in br mze and finely cisselated. The whole forms a nice group on 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- | @ rock, and is an instructive illustration of vertebrate life in the “Permian 
matical Work. Silver Medal, Architects’ Exhibition, 1886. period. Price £1 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. Prague: Breute Gasse 25. 


Excellent Copies of the actual, natural Handwriting, also GE OLOG ICAL COLLECTION Ss. 


of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
Type-Writing are easily, quickly, and cheaply produced bythe and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 


| 200 ditto, sos. The best value obtainable. 
| Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 
Very fluid ink, used withordinary pen and paper. Auto-Cireulars resemble T H O M A Ss D és R U S S ia L & 


writien letters. Used atthe House of Lords, &c. 
AUTOCOPYIST DEPT. (A.£.T.Co., La.), PRIZE MEDALLI8T, HEALTH EXHIBITION, 


London Wall, London, and 52 Princess Street, Manchester. | 78 NEWGATE STREET LONDON, E.C. 
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“SUBSCRIPTIONS TO “NATURE, 
Wearly .. + ee eve ve eevee s 28 
Half-yearly . 1 2 6 ee ee ee we ww oe WG 
Quarterly . . iB eel ie eo 


aanok 


To the United States, the Continent, &c. :— 


SEC ECTTLECT TT. 
Half-yearly . 2. se ese ee ewvee 
Quarterly. .... Ce eos MSS 


To India, China, and Japan: — 


oAaR 


. 32 
. 16 
8 


TOM 6k kK Ow 
Half-yearly . 2. 2 ee eee nees 
Quarterly. . 2.2.2 + see ee eee 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


AaaR 


One-Eighth Page, or Quarter Column. . . 


Quarter Page, or Halfa Column. . . ...1 15 0 

Balia Page, ora Column. . . 1. + 0+ «3 § OC 

Whole Page . 6 6 6 
Money Orders payable to ‘MA CMILLAN & > CO. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


BACTERIOLOGICAL AND HISTOLOGICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 


Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 


Sole Agents for the celebrated Chemical Manufactory of Dr. 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, W.C. 
Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 
THE ENTOMOLOGIST’S MONTHLY. 
MAGAZINE. 
Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


Conducted by C. G. 3ARRETT, J. W. DouGras, W. W. Fow.er.M.A.; 
F.L.S., R. McLacutan, F.R.S., E. SAUNDERS, F.L.S., and 
z. STAINTON, F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 


onall subjects connected with Entomology, and especially on the Insects of 
the British Isles. 
Subscription—Six Shillings per Volume, post free. 
meace with the June number in each year. 
Vols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


_ —Communications, &c., should be sent to the Editors at the above 
SS. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840. 


Mr. HENSON begs to announce that in consequence of the 


L 
tase of his Premises in the Strand having expired, he has 
Temoved to 


97 REGENT STREET, 
LONDON, W. 
4 FEW DOORS FROM ST. JAMES'S HALL. 
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ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended Ly 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening, 
For sale by all chemists. 

Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R.I., U.S.A. 


Now Ready, the AUGUST NUMBER of 


RESEARCH, 


A NEW ILLUSTRATED SCIENTIFIC JOURNAL, 
Containing :—Portrait and Biography of Sir Henry FE. Roscoe. F.R.S : 
M.P.—Scientific Aspects of Health Resorts: No. 2, Buxte Geological 


Rambles in Charnwood Forest. t.—Mi anchester Technical Schox “3 —1 he Bugle 
Coralline —Chester Museum.— Photographic Notes.—Ornithological Notes 
—Report of Meetings of Scientific Societies, Rev.ews, &c. 


Price 3d. ; by Post, 4¢. Annval Subscription, 3s. ; or, by Post, 4s. 


| May be obtained from all Bookstalls, Booksellers, and Newsvendors, or 
from the Publisher, 32 Castle Street, Liverpool; or from the London 
Publisher, E. W. ALLEN, 4 Ave Maria Lane, E.C. 
Now Ready, Part I., Stitched in Paper Covers, Me lium 8 vo, containing 
pp. i.-xii., t-250, and 71 Woodcuts, Price ros. 





THE FAUNA OF BRITISH 


INCLUDING CEYLON AND BURMA. 


INDIA, 


Published under the Authority of the Secretary of State for India in Council. 
Edited by W. T. BLAN FORD. 
MAMMALIA. 

By W. T. BLANFORD, F.R.S. 

London: TAYLOR & FRANCIS, Red Lion Court, Fleet Street. 
Calcutta: THACKER, SPINK, & CO. 
Bombay: THACKER & CO., Limited. 


Berlin: R. FRIEDLANDER & SOHN, 11 Carlstrasse (1888). 


SUMMER TOURS IN 
SCOTLAND. 


GLASGOW AND THE HIGHLANDS. 
(Royal Route v/é Crinan and Caledonian Canals.) 


ROYAL Mail Steamer COLUMBA, with passengers only, sails from 
Glasgow daily at 7 a.m., from Greenock at 9 a.m., in connection with 
Express Trains from the South, for Oban, Fort William, Inverness, Lochawe, 
bo Gairloch, Staffa, Iona, Glencoe, Islay, Stornoway, &c. Official 
Guide, 3d.; Illustrated, 6¢. and 1s. Time Bill with Map and Fares, free 


from the Ow ner, DAVID MACBRAYNE, 119 Hope Street, Glasgow. 








THE BREWERS’ GUARDIAN : 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT FRADE 


REcorRD. 
The Organ of the Country Brewers. 


‘* The Brewers’ Guardian’’ is published on the evening ot every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies rseach. Registered for transmission abroad. 
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Arithmetic in Theory and Practice. By J. Broox- 
SMITH, M.A., LL.B., St. John’s College, Camt ridge : Barrister-at- 
Law ; oe Bear of Che ltenham Colleg New Editi 
Re QW & 45. 60 d. 
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Arithmetic ‘for Beginners. A Sc heal ‘Clase book of 


rH 1c. By the same Author. Globe 8vo. 


Arithmetical ‘ae and Examination Papers 








Wit! 1 Apy taining Questi arithmsand Me 
By H. S. HALL. M.A., f ierly Sch lar f Christ’s Coll ze, Cam- 
bric Master of the Miltary and gine sering Side, Clifto lege, 
and S. R agg ror edly A.. formerly Scholar of Trinity C es. i 
bri late Assistant Master at M irl or ugh College, Authors of 
ml, mentary A ra,” ‘‘Algebraical Exercises and Examinati 
Pa , ‘H er Algebra,”’ Globe os. 6d. 

Help to Ditthensiin De wpe for the Use of Schools. 
By H. ( \N DLER, M.A., Mathematical Master of Uppingham 5 
hel kx I fea /. 

Rules and Examples i in “Arithmetic. By the Rey. T. 
— FON, M.A., A tant Master in Eton Cc lege. | New E litio 

t [Aunsz ¢ Exanfples are app 


Exercises in Arithmetic for the, Use, of “Schools. 
" La unar School y Bm vo : dea ; 
Al 


The Great Giant Arithmos \ most 
ARY STEADMAN 


Elementary Arith- 

ALDIS. With 
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WORKS BY THE RE V. BARN, ARD SMITH, M.A. 


Arithmetic | and Algebra, it their Principles and hor lica- 


ly Arranged Examples taken ft 
( : t Pane age r pecial t Reunee eothe Oh inary 
Exa t B.A. Deg New Edition, carefully R ] 
Crov 4 
Arithmetic for Schools. New Edition. Crown 8vo. 
Exercises in Arithmetic. Crown Bro, Limp Cloth. 2s. 


School Class- book. of Arithmetic., imo, Cloth. 3s. 
Il. | KEYS, Parts I., II., 
Shilling Book of Arithmetic for National and Ele. 
MENTARY SCHOOLS. 18mo, Cloth. Or separately, 
; # IT Part III. 7¢. Complete, with Answers, 1s. 6d- 
An Se , 6d KEY. 4s. 6d. 
Examination “Papers in Arithmetic. 18mo. Is. Gi. 
The Same 1 Answers. 18mo. s Answers, 6d. KEY. 4s. 6d. 


Higher Arithmetic and Elementary Mensuration, 
e Senior Classes of ools, and Candidates preparing for Pu blic 
val t By P. VE N, Inspector of Schools, Nev Zealand. 


a 
Mensuration for Beginners. By I. 
I 


R.S., D.S With New Edition. 
KEY. 7s. ¢ 


TOUDHUNTER, M.A., 


Examples. 18mo. 2s. 6a: 


ALGEBRA. 


Rules and Examples in Algebra. By 
DALTON, M.A, Assistant Master of Eton College. 
Editi 18n s PartII. 18mo. 2 a. 

* A Key to Part I. for Teachers only, 72. 6d. 


the Rev. T. 
Part I. New 


Algebra for Beginners. By I. TopHUNTER, M.A., 
F.R.S., D.Sc., late of St. John’s College, Cambridge. With Examples; 
New Edition. 18mo. 2s. 6d. KEY 6s. 6d. 

Algebra. For the Use of Colleges and Schools. By the 


same Author. New Edition. Crown 8vo. 7s. 6d. KEY. 75. 6a. 


MACMILLAN AND CO., LONDON. 


NATURE 


[August 9, 1888 


a 


MAGMILLAN AND GO.°8 MATHEMATICAL WORKS. 


ALGEBRA-~(continued). 
Algebraical Exercises. Progressively 


Rev. C. A, JONES, MA, and C. H. CHEYNE, M.A. F.RAS 
Ms ithematical Masters of Westminst er School. New Edition. 
. 6a. SOLUTIONS AND HIN1 7s. 6d. 


Arithmetic and Algebra, in hole Principles and Applica 
tion ; with by omy s Systematically Arran ged Exan ken fr 
the Cambridge Examination Papers, with especia 
Ordinary E xamination for the B.A. Degree By the 
SMI’ rH, M.A. ew Edition, c arefuily Ravina 1. Crown 8v 
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Elementary Geometry. Books I.-IV. g 
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at the Royal Indian Engineering 
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TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solution of 






Tri By v. J. B. LOCK, M.A., Senior Fellow, Assistant Tuto®. 
- r b 1ius College, Teacher of Physics in the University of 
Cambridge ; formerly Assistant Master at Eton. Globe 8vo. 2s. 6d. 


Elementary sa adie tee ee By the same Author. Fifth 


Edition (i1 . th his edition the chapter on Logarithms has been carefully re- 
. & 





4s. 6 [A Key is in the press. 
Mr. c., F.R.S., writes:—“It is an able treatise. It 
takes the difficultic 1e subject one at a time, and so leads the young 
student easily along.” 

Higher Trigonometry. By the same Author. Fifth Edi- 
tion. Globe 8vo. 45. Both Parts complete in One Volume. Glob« 
8vo. 75. ¢ d. 

An Elementary Treatise on Plane Trigonometry. 
With Examples gy R. D. BEASLEY, M.A. Ninth Edition, Re- 
vis ad andl Bakawed: Crown 8vo 2s, 6d. 


A Treatise on Spherical Trigonometry. With Numerous 

3 s. By WILLIAM J. M'CLELLAND, Sch.B.A., Principal of 
ated Soc Sie ’s School, Santry, Dublin, and THOMAS 
, Sch. B.: In Two Parts. Crown 8vo. Part I. To the 
of Solution of Tei ingles, 4s. 6¢. Part II., 5s. 


The Elements of Plane and Spherical Trigonometry. 


By 2; C. SNOWBALL, M.A. Fourteenth Edition. Crown 8vo. 





sy =@T. herresage 
Je hn” s College —— ridge. With 
2s. 6. KEY. 8s. 6d. 

By the 


Trigonometry for Beginners. 
M.A., F.R.S., D.Sc., late of St. 
Numerous Exampl % xa Edition. 18mo. 

Plane Trigonometry. For Schools and Colleges. 
Same. New Edition. Crown 8vo. 5s. KEY. 

A Treatise on Spherical Trigonometry. 
New Edition, Enlarzed Crov 45.6 “a 


tos. 6d. 
By the Same. 


»wn Svo. 


HIGHER MATHEMATICS. 
Elementary Treatise on Partial Differential Equa. 


tions. Designed for the Use of Students in the Universities. By Sir G. 

3. ATRY, K.C.B., formerly Astronomer-Royal. With Diagrams. 
Second Edition. Crown 8vo. 55. 6d. 

On the Algebraical and Numerical Theory of Errors 
f OBSERVATIONS and the COMBINATION of OBSERVA- 
TIONS. By the same Author. Second Edition, Revised. 
8vo. 6s. 6d. 

Elementary cee es Mechanics. Being the simpler and 


more practical Cases of Stress and Strain wrought out individually from 
T. ALE X- 


Crown 











pedo agae by means of Eleme y Mathemati By 
DER, ¢ ssor of Civil Engineering in the Imperial College 
ors ngir ae Tokei, Japan. Part 1. Crown 8vo. 4s. 6d. 
BINDER Applied Mechanics. By THomas ALEx- 
ng R, C.E ‘ te) Engineering in the Imperial College of 
Eng ering, Tokei, ? ; and ARTHUR WATSON THOMSON, 
"BS , Professor of Engineering at the Royal College, Cirencester. 
Part IT, TRANSVERSE STRESS. Crown 8vo. soe: Gel. 
The Calculus of Finite Differences. By G. Boot, 
, late Professor of Mathematics in the Queen’s Uni- 
versity, ‘the le a Third Edition, Revised by J. F. Mouttron. Crown 
8vo. 10s 6d. 


A Treatise on the Calculus of Variations. Arranged 
with the purpose of Introducing, as well as Illustrating, its Principles to 
the Reader by means-of Problems, and Designed to present in all 
Important Particulars a Complete View of the Present State of the 
Science. By LEWIS BUFFETT CARLL, A.M. Demy 8vo. rs. 


An Elementary Treatise on the Planetary Theory, 






By C. H. H. CHEYNE, M.A., F.R.A.S. With a Collection of 
Problems. ‘Third Edition. Edited by Rev. A. FreeMAN, M.A., 
F.R. ALS. Crown 8vo. 75. 6¢ 





A Collection of Elementary Test-Questions in Pure | 


AND MIXED MATHEMATICS; 
Synthetic Division, and on the 
Horner's Me sthod. By JAMES R. CHRISTIE, 
tary Academy, Woolwich. Crown 8vo. 8s. 6d. 


Mechanical Theory. of Heat. By R. Craustus. 
lated by Wa.Ter R.° Browne, M.A,, late Fellow of Trinity College, 
Camt Crown 8vo. 1os. 6d. 

The Elements of Dynamic. 
of \ yn and Rest in Solid and Fluid Bodies. 
PRS late Pro »fessor 
University : Le 


L.-IIL. 75. 6 


with Answers and Appendices on 
Solution of Numerical 
F.R.S., 
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An Introduction to the Study 
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of Applied M: shemtiies and Mechanics at 
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in accordance with the Sy llabus issued kA the Socie ty = tk = Improve- 
ment of Geometrical Teaching. By A. COCK SHOT 2, A., fi ly 
Fellow and Assistant ‘Tutor of Trinity ¢ Sollee ge, Cambridg 
= ast and Rev. F. B. WALTERS, M. A., Fell ow 

olle and Principal of King Wil liam’s ( ‘olleg ze, 
M. an. Wi ith Diagrams. Crown 8vo, [Ju the press. 


Applied Sieshanien- an mae amage General Introduction to 

the ‘Thee ory of Structuresand Machines. By JAMES H. COTTERILL, 
* dno iate Member of the Council of the Institution of Nav al 
rs, Professor of = “’ Mechanics in the Royal Naval College, 
Greenwich. Medium 8¥o d. 


Electric Light Arithmetic. By 






mR. HE Day, 3A, 





Evening Lecturer in Experimental Physics at King’s Collage, London. 
Pott 8vo. 2s. 
Geometrical Treatise on Conic Sections. By W. H. 
John’s College, Cambridg New Edition, En- 
larg ~~ * até vO. 5S. 
Exercises in C oye a Geometry. Compiled and Ar- 
ranged by J. M. DYER, M. Senior Mathematical Master in the 
Classical Department of Cheltenham College. With Illustrations 


Crown 8vo. 4s. 6d. 


Constructive Geometry of Plane Curves, By T. H. 
EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian En gineering College, Cooper's Hill 
With Numerous Examples. Crown 8vo. 125, 

Note-book on Practical Solid or Descriptive Geometry. 
Containing Problems with help for Solutions. By J. H. EDGAR, M.A., 
Lecturer on Mechanical Drawing at the Royal School of Mines, and G. 
S. PRITCHARD. Fourth Edition, Revised by ArTHUR MEEZzE 












Glove 8vo. 4s. 6d. 

The Differential Calculus, With Applications and 
Numerous Examples. An Elementary Treatise by JOSEPH ED- 
WARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridge 
Crown 8vo. 10s 


An Elementary ‘Treatise on Trilinear Co- ordinates, 


the Method of Reciprocal Polars, and the Theory of Project By the 
Rev. N. M. FERRERS, M.A., taster of Geaville and Caius College, 
Cambridg New Edition, Revised. Crown 8vo. 6s. 6d. 


An Elementary Treatise on Spherical Harmonics, and 
SUBJECTS CONNECTED WITH THEM. By the same Author. 
Crown 8vo. 75. 6d. 

A Treatise on Differential Equations, By ANpREw 
RUSSELL FORSYTH, M.A., F.R.S., Fellow and Assistant Tutor of 
Trinity College, Cambridge. 8vo. 14s. 


S°&s 


An Elementary Treatise on Curve Tracing. By 





PERCIVAL FROST, M.A., D.Sc., formerly Fellow of St. John’s 
_ llege, Cambridge ; Mathematical Lecturer at King’s College vo. 
Solid Geometry. 3y the same Author. Third Edition. Demy 


vo. 16s. HINTS FOR THE SOLUTION. &vo. 


A Treatise on Elementary Statics. By Jonn GrEAvVEs, 
~ A., Fellow and Mathematical Lecturer of Christ’s College, Cambridge- 
cond Edition, Revised. Crown 8vo. 6s. 6d. 
Statics for Beginners. By the same Author. 
[Jinmediatels 
Differential and Integral Calculus, With Ap plications, 
3y A. G. GREENHILL, M.A., Professor of Mathematics to the I 
Class of Artillery Officers, Woolwich, and Examiner in Mathemz tics to 
the University of London. Crown 8vo. 7s. 6d. 


An Elementary Treatise on the Differential and 
INTEGRAL CALCULUS, for the Use of Colleges and Schools. By 
G. W. HEMMING, M.A., Fellow of St. John’s College, Cambridge 
Second Edition, with Corrections and Additions. 8vo. 9s. 


The Mathematical Theory of Perfectly Elastic Solids, 
with a short account of Viscous Fluids. An Elementary Treatise. By 
WILLIAM JOHN IBBETSON, M.A., Fellow of the Royal Astro- 
nomical Society, and of the Cambridge Philosophical Society, Member 
“ the London Mathem: — Daas late Senior Scholar of Cla 

Sollege, Cambridge. 8vo. 


A Treatise on the Theory of Friction. 
JELLETT, B.D. » Provost of Trinity C college, 
Royal Irish ys demy. 8vo s. 6d, 

Integral Calculus, an Elementary Treatise on the ; Founded 
on the Method of Rates or Fluxions. By WILLIAM wor JLSE\Y 


JOHNSON, Professor of Mathe matics at the U.S. Naval Acad my, 
Annopolis, Maryland. Demy 8vo. gs. 


s. 6d. 
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ST. TIBB’S ROW, CAMBRIDGE. 


SEIS MOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Part 1. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from mic roscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
gravure, type blocks, ph tolithography, and various other processes. 

The Company are appointed Agents for the Microscopes of Zeiss. 

Pi Catalogue will be sent on application, of the instruments used in 
hysical, Botanical, and Physiological investigations which are manu- 
factured by 








APPARA- | 


Institutions, | 





THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


wmNING’s 


BRO 















‘Ad00S080IW 











The body s_ made entirely of brass and gun-metal, with rack-motion and 
fine screw adjustment. Three achromatic powers of excellent defining 
power,t-inch, 4-inch, and }-inch ; adjusting slide-holder to stage, revolving 
diaphragm, hand-forceps, stage-forceps, live-cage, &c. The whole packed 
in upright Mahogany Cabinet, with drawer for slides, dissecting-knives, &c. 


PricE £3 15s, Od. 
New Illustrated Catalogue of Microscopes free. 
JOHN BROWNING, 63 Strand, London, W.C. 


-NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 Ios., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScientTiFic INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Lliustrated Description 
Post Free. 





NEGRETTI & ZAMBRA’S 


Large 
Illustrated 
Catalogue, 
600 Pages, 
1200 Engravings, 
Price 5s. 6a. 
Telephone No. 
6583. Telegraphic 
ddress : 
Negrett', London. 
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OWENS COLLEGE, 


VICTORIA UNIVERSITY, MANCHESTER. 
SESSTON 1888-89. 
PRINCIPAL—J. G. GREENWOOD, LL.D. 
ARTS, SCIENCE, 


PROFESSORS AND LECTURERS. 

Hulme Professor, J. STRACH: , M- A. 
Prof. J. G. GREENWOOD, LL 
Comparative P ! logy ‘} Prof. A.S. WILKINS, Litt. D. 

English I anguage ... Smith Professor, T. N. TOLLER, M.A. 
English Literz ature ons «» Prof. A.W.WARD, Litt.D 

Hebrew and Ara Lecturer, Rev. L. M. SIMMONS, B.A. 
I Lecturer, V. KASTNER, B.-és-L. 


French 


Greek ‘ 
Greek Test. Cr iticism 
Latin ... 





German... a .. Lecturer, H. HAGER, Ph.D. 
History we ae. Prof. A. W. WARD, Litt.D. 
Logic and Phi losophy Prof. R. ADAMSON, M.A., LL.D. 


Political Economy ... «+ Faulkner Professor, J. E.C MUNRO, LL.D 

Prof. A. HOPKINSON, M.A., B.C.L. 

Prof. J. E. C. MUNRO, LL.M. 

Reader in Real) W. A. COPINGER, Bar- 

Property, &c. J rister-at-Law. 

Reader in Com-) T. F. 
mon Law .... 4 


Law 


rister-at-Law. 
} Beyer Professor, H. LAMB, M.A., F.R.S. 
ARTHUR SCHUS- 


Mathe matics (Pure and > 
pl lied) . oo one we 
yk ang vorthy ax or 


Physics I Ly . Ls h. J RS >. 
 \ Prof. CORE. M.A. 
Civil and Mechanical En- 
gineering iat We ar Pro on OSBORNE REYNOLDS, 
Geometrical and M schan- { LL D., F.R.S 


ical Drawi eee nee 
Chemistry and Metallurgy.. 
Organic Chemistry ... ° 


“Prof. H. I 
Prof. C. 


. DIXON, M.A., F.R.S. 
Ss CHORLEM ME R, F R.S. 








Technic a Chemis try .. Lecturer, WATSON SMI H, F.C.S. 
Mi eral gy «. an «» Lecturer, C. A. BURGHARDT, Ph.D. 
I Beyer Professor, A. M. MARSHALL, F.R.S. 


os an «. Prof. W.C. WILLIAMSON, F-.R.S. 

zy and Palxontology Prof. W. BOYD DAWKINS, M.A., F.R.S. 
ee ees -. 9)... § Brackenbury Professor, W. STIRLING, 
Physiology and Histology \ M.D., D.Sc. 

Freehand Drawing ose 

jarmony, & «+» Lecturer, H. HILES, Mus. D. 

With ASSIS ANT LECTURERS in all 


Departments. 








the Principal 


The SESSION of the DAY CLASSES will be 
IN TR Dl Cc pORY ADDRESS by Prof. ROBERT ADAMSON, on 
‘TUESDAY, tober 2, at 11 a.m. ; and the SESSION of the EVENING 
CLASSES with an AUD RESS by Mr. TAIT, on MONDAY, October 15, 
7.30 p.m. 


There are two Halls of Residence 


OPENED with an 


at 


with the College, 


associate 1 





Prospectuses of the dif nt departments :— 
I. DAY CLASSES 
1. MEDICAL DEPARTMENT. 
I RIMENT FOR WOMEN, 
ING CLASSES, 
and also the Prospectuses of 7 ntrance Scholarships and Exhibitions will b 
1 to the Registrar. 


HENRY WM. HOLDER, M.A., Registrar, 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1838-89 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Dr. CULLING- 
WORTH, at 3 p.m 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 
£60 respectively, open to all first- -year Students, will be offered for com- 
petition. The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates. 

Special C asses are h eld throug’.out the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and ‘* INTERMEDIATE M.B.” Examinations of the 
UNIV ERSI’ LY of LONDON. 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided. 

All! Hospital y eee »intments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Dessional Examinations, as alsoseveral Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 
neighbuurhood receive Students for residence and supervision, and a register 
of approved lodgings is kept in the Secretary’s office 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GzorGz RENDLE. 
E. NETTLESHIP, Dean. 


a> 


guineas and 


LAW DEPARTMENT. 


BYRNE, B.A., Bar- 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent tu his subscribers Hydatina scuta, with sketch and 
description. He also sent out Cristatella mucedo, Alcyonella fungosa, 
Leptodora hyalina, Brachionus pala, Lophopus crystallinus, Melicerta 
ringens, Stephanoceros, Argulus foliaceus, Volvox globator ; also Amet a, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s s) 
Biological Laboratory wor 

Ww eekly announcements will be made in this place of Organisms T. B, 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six phate see Seeeaien of £1 1s., 
or Twelve Tubes for 10s. 6 


Portfolio of Drawings, Eleven Parts, Is. each. 


BRITISH ASSOCIATION. 
FOR THE 
ADVANCEMENT OF SCIENCE. 
22 ALBEMARLE STREET, LONDON, W. 
The NEXT ANNUAL GENERAL MEETING will be held a 
BATH, commencing on WEDNESDAY, SEPTEMBER s. 
PRESIDENT-ELECT : 

Sir FREDERICK J. BRAMWELL, D.C.L., F.R.S., M.Inst.C.E. 

NOTICE TO CONTRIBUTORS OF MEMOIRS.—Authors 
requested to give early notice of their intention to offer Papers. 

Information about Lodgings and other Local Arrangements may | 
obtained from the Local Secretaries, 13 Old Bond Street, Bath. 


A. T. ATCHISON, Secret: 
~ HERIOT-WATT COLLEGE. 


F. GRANT OGILVIE, M.A., B.Sc., F.R.G.S. 


9 commences on MONDAY, October 8. 
is completely equip _ for providing Higher TECH 


Principal : 
SESSION 1888-8 
The COLLEGE 











NICAI 1 COMMERCIAL EDUCATION. 

The C ndar of the College contains full information as to the Cor irses of 
Instruct Classes, Laboratories, and Fees. It may be obtained at the 
TREASURER’S Or FICE, 21 St. Andrew Square; or from the Liprartan at the 


Coll ge, Price 6d. ; by Pust, 8d. 





DAVID LEWIS, Treasurer. 


Treasurer's Chambers, 21 St. Andrew Square, 
Edinburgh, July 21, 1888. 


CENTRAL INSTITUTION 
OF THE 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, 
TRICAL, AND CHEMICAL ENGINEERS, under the direct 
W. C. Unwin, F.R. . M.I.C.E. Professor of Engineerin 
W. E. Avert oN, F BS Professor of Physic s. 
H. E. Arm “ph D.. Professor of Chemistry. 
O. HENRI "Ph. D, F.R.S Profess dung Mathematics 
The new SESSI YN commences on OCTOBER 
Tl M: trict lation Examination for Students eulon for a compl 


ELEC. 








ee” 








Course, with a view of qualifying for the Diploma, commences on TUESDAY 
Sept mber 25. For further particulars apply to the Organizing Dir 
Exhibition Road, London, S. 





VICTORIA UNIVERSITY. 


AN ENTRANCE EXAMINATION IN ARTS (introductory to t 
Faculty of Medicine) will be held in OWENS COLLEGE (MAN- 
CHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and (YORK 
a eee, (LEEDS), ‘on MONDAY, September 24, ai 
fi : 2.° 

A P RE L IMIN ARY E XAMIN ATION pomp y to the Faculties of 
Art, Scier aw) will be held in OWENS COLLE {GE (MAN 
CHESTE R). U NIVE RSITY COLLEGE (L IVtRPUOL), and YORK- 
SHIRE CLLEGE (LEEDS), on MONDAY, September 24, and 
following days. : 

Notice (éx writing) of intention to be present should be sent on or! 
MONDAY, September 10, to the UNIVE! RSITY REG IsTRAR, ; 
whom Conditions of Entrance, and further Pasticuiar sas to those and other 
Examinations can be obtained. 

Manchester, 1288 





UNIVERSITY OF ABERDEEN. 


The CHAIR of CHEMISTRY in this University, in the Patr« 
the University Court, being about to become Vacant by the Ketirem 
Prof. Bx AZIER, by a Minute of said Cuurt, Candidates are reque 
lodge Applications, with such Testimonials as they may think fit 
hands of the SecreTARY of the Court, KOBERT WALKER. Esq., 
University Library, Aberdeen, cn or before SEPTEMBER 15 ensuing. 
‘The SECRETARY will afford such further information as may be desired. 










University of Aberdeen, August 4, 1888. 
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THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 18£8-89 will COMMENCE on MONDAY, October 1, 
: The new buildings, whic h were opened by T.R.H. the Prince and 


s of Wales on 4 ay 21, 1887, afford more than double the accommo- 


n which was prov 1 formerly. 


FOUR ENTRANCE " SCHOL ARSHIPS, value £60, £40, £30, and 
£20, will be offered for cumpetition at the end of September to new Students. 
Fees for Lectures at id Hospital Practice, 90 Guineas in one payment, or 
roo Guineas in three ins ——. All Resident and other Hospital Appoint- 

nents are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House- Physiciancies, Five House- -Surgeoncies, One 
Accoucheurship, One Receiving- Room Officer, and One Senior Dresser to 

t Patients. Dressers and Maternity Pupils also reside in the Hospital. 
al Classes for the Preliminary Scientific and Intermediate M.B. 
aminations of the University of London, and for the Primary and Pass 
1inations for the Fellowship of the Royal College of Surgeons of 
dare held throu ghout the year. Special entries may be made for 

| and Surgical Practice. 













The London Hosp ital is now in direct communication by rail and tram 
with all partsofthe Metropolis, and the Metropolitan, Metro politan District, 
East London, and South-Eastern Railways have Stations within a minute’s 
walk of the Hospital and College 

For prospectus and particulars apply personally or by letter to 
MUNRO SCOTT, Warden. 


GUY’ Ss HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION commences on MONDAY, OCTOBER 1 





















rhe Hospital contains 695 Beds. of which 500 are in constant occupation. 
i ure Wards for Obstetric and Ophthalmic cases. and other special De- 
part s. Sy al Classes are held in the Hospital for Students preparing 
for th a vations of the University of L yndon, and other Higher 
Exa 

APPOIN'I se NVS. — The House Sur geoficies. Hor Physiciancies, 
Dressers} nips, App Dintinents. are mz tr n accordance 





ee are 


Hospital 


ates, and without extra payment. 
of Junior Appointments, every part 












nts who 


pl Peas pene chage instruction 
have complete eir preliminary studies elsewhere may ent upon 
the practice of Hospital. 
. SCHOLARSHIPS.—Open Scholarship of 125 Guineas 
and Mo jert 1 Languages. Ore Scholarship of 


Ahysics, and Biology. 


PRIZE 5 are open to Students in their various years, amounting in the 















o more than Juring the past year the acc »mm yn in 
OLOGICAL 1 P \THOLOGICAI “aca opel has been greatly in- 
faSt * CLus has been opened in the Hospital, containin 








1g Reoms, and a large Gymnasium. 
COLLEGE.—A Re: sidential College is in co of erection upon a site 
ediately contiguous to the Hospital, to mmmodate about Fifty 

‘nts in addition to the Resident Staff of the Hospita 


ng Room, Read 





For Prospectus and further information apply to the Dean, Dr. Perry, 


Guy’s Hospital, London, S.E. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1888-89, will commence 
October 1, w the Prizes will be distributed by Sir Arthur ‘T. Watson, 
Bart., Q.C., and an Introductory Address will be delivered by W. Foster, 
Esq., M.A., F.C.S. 


on MONDAY, 





I'wo Entrance Schol: irships (value £100 and ££0) will be open for com- 
petition on Sx pte mber 27 and 28. 
rhe School Buildings have been recently enlarged, « y>mprisil ig new 


y, Physiological Laboratory, Materia Medica Museum, 
, and Luncheon Room. 
arships and Prizes there are annually S1xTEEN 
H ospital Appointments open to Students. 
he Compos tion Fee for the whole Medical Curriculum is £100. Special 
on is made for Denta! Students and for Candidates for the Preliminary 
Scientific (M.B. ) Examination. 
he Residential ( ‘ole ege adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden. 
Prospectuses and all pariiculars may 
Medical Officer at the Hospital, or from 





RESIDENT 





be obtained from the Resident 
A. PEARCE GOULD, Dean. 


HOLLOWAYS PILLS j= 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD ; 

Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 












THE 


granted since 1865 have each year 
exceeded £1.900,000 sums assured: 
a result maintained uninterruptedly 


for so long a period by no other Office in the United Kingdom, Funds, 
6} Mill.ous, increasing annually. 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


Sale bp Auction. 


TUESDAY NEXT, SALE 
NATURAL HISTORY SPECIMENS, 


MR. J. C. STEVENS will Sell by Auction, 


King Street, ee on TU ESDAY 


No. 7722. 


/ 


at his Great Rooms, 38 









Next, August 21, at half- “past 12 precisely, 3irds’ Eggs from Madagascar 
and other parts, including many varieties ; a Feather Model of the Great 
Auk, ude according to Yarrell’s description of the true bird ; also 





Insects, Bird and Ar 


Cabinets, Show-cases, a 


mal Skins, Horns, about too Lots of Minerals, 
nd various Natural Hi-tory Specimens. 


On view Morning of Sale, and Catalogues had. 








THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
Tm of Major WATKIN, 
i Ly: R.A., is made with 
<i 2 three Circles of Figures 
instead of ome, thus 
giving a much more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 
scribed as the 


‘*Aneroid of the 
Future.” 


J, J. HICKS, 


8,9, & 10 
Hatton Garden, 
London, E.C. 


Horst | 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening, 


| Forsale by all chemists, 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 
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Sats 


Mathematica! Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, 





Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MeEpat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


Bxcellent Copies of the actual, natural Handwriting, also 


of Drawings, Music, even of elaborate Sketches, Pro- | 


grammes, Plans (up to Double-Elephant size), Shortbana, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. 
London Wall, 


(A.E.T.Co., Ld.), 


manta and 52 Princess Street, Manchester. 


MOORE BROS., 


Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep A CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 





JAMES R. GREGORY, 


Mineralogist and Geologist. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 

Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON, 


OXVHYDROGEN LIMELIGHT. 


SEASON 1888-89. 
COMPRESSED GAS SYSTEM. 


Mégst ccnvenient, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, B 
Welding, Balloon Inflation, and other uses. 





For Prices of highly-improved Steel Gas-Cy!inders and other Apparatus, 


address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


lowpipes for Brazing and | 


| 
| 


ns, 
Now Ready, the AUGUST NUMBER of 

RESEARCH, 

A NEW ILLUSTRATED SCIENTIFIC 

Epitep sy A. NORMAN TATE, F.L.C., 


JOURNAL, 
FCS. F.GS.. Se. 


Containing :—Portrait and Biography of Sir Henry E. Roscoe, F.R.S 
M.P.—Scientific Aspects of Health Resorts: No. 2, Buxton.—Geo logical 
Rambles : Charnwood Forest.—Manchester Technical Schoul.—The Bugle 


Coralline —Chester Museuin.— Photographic Notes.—Ornithological Notes 
—Reports of Meetings of Scientific Societies.—Reviews, &c. 

Price 3d. ; by Post, 4d. Annual Subscription, 3s. ; 

May be obtained from al! Bookstalls, Booksellers, 

from the Publisher, 32 Castle Street, ponent 

Publisher, KE. W. ALLEN, 4 Ave Maria Lane, E iC. 

Just Published. 
Dr. ANT. FRITSCH. 
FAUNA DER GASKOHLE, Part 7, con- 


taining 10 Plates illustrating the genus Cte tor The Text also cop- 


; or, by Post, 4s. 
and Newsvendors, or 
or from the London 


tains Notes on Silurian and Devonian Dipnoi, and Figures of the 
Genera Dipnoites, Gompholepis, Phyllolepis, Megapleuron, Holodus, 
Palzolaphus, and Archzonectes. Price 30 Marks. 


F. RIVNAC. 


The Author also offers a Series of Restorations of Twelve Genera of 
Stegccephali, deseribed in the first volume of the work ‘Fauna der 


Prague: 


Gaskohle.”” ‘Lhey are modelled of the natural size by the Author, and 
then cast in bronze and finely cisselated. The whole formsa nice group on 
a rock, and is an instructive illustration of vertebrate life in the Perm 


Price £10. 


period. 


Prague : Breute Gasse 25. 





INTERNATIONALES ARCHIV FUR 
ETHNOGRAPHIE.  Herausgegeben von Dr. Krist Bahnson 1 i 
Copenhagen; Dr. F. Boas in New York; Prof. — Cora in Tu 
Dr. G. J. Dozy in Noordurjk bei Leiden; br. E Hamy in Bes aris 
Prof. Dr. E. Petri in St. Petersburg; J. D. E. Sc ieate in Leide 
Dr. L. Serrurier in Leiden; Dr. Hjalmar Stolpe in Stockholm; Prof 
E. P. ‘Tylor in Oxford Redaction, J. D. E. Schmeltz, Conservator am 
Ethnographischen Reichsmuseum in Leiden. lilustra ated with Coloure 
Plates. PART 4 of Volume I., with Eight Plates, is now ready. 

Annual Subscription for Six Parts, 20s. 

Each Part Separately, 3s. 6d 

TRUBNER & CO., Ludgate Hill. 

Now Ready. Price 5s. 
THE JOURNAL OF THE 

ANTHROPOLOGICAL INSTITUTE OF 
GREAT BRITAIN AND IRELAND, 


Vol. XVIII. No. 1, August 1£88, contains Papers by Prof. FLOWER 
C.B., Dr. J. G. GARSON, B. H. CHAMBERLAIN, A. W. HOWIT'! 
F.G.S., and FRANCIS GALTON, F.R.S.; Anthropological Miscellanea 


London: 


With 5 Plates. 


| and Geological Position, in Mahogany Cabinets. 


London: TRUBNER & CO., Li udgate Hill, E.C. 


MINERALS. —Valuable, | arge, and Varied 


Collection, worth £100. Must be Sold. Money wanted. What Offers? 
pa H. Nicno.ts, 23 West End, Keuruth, Cornwall. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
roo Specimens, 25s. 





200 ditto, 50s. The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
| and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E. Cc. 


NOTICE OF REMOVAL. 





‘SAMUEL HENSON, Mineralogist, &c., &c., 


Of 277 STRAND, ESTABLISHED 1840. 
Mr. HENSON begs to announce that in consequence of the 
| Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES’S HALL. 


Mr. HENSON has just received some choice Cornish and 


| Cumberland Minerals. 
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~ SUBSCRIPTIONS TO “NATURE” 


i: a a a ee a a “ 
Half-yearly . . 2. 2 2 2 2 ee eo oe 2 0 0 BK OG 
Qeattery ewer e se F 
To the United States, the Continent, &c. :— P 
s. . 
oo ne ee ee ee ee 
ee et tae he eee ee ROE 6 
Cuartery ce ee sac ee se BS 

To India, China, and Japan :— 
s. 4. 
ON ae a, a) oe RH a ee er 
| a a a a aes: ae 
Guarbetly .. 6 x 6 te be 6.6) 6 6 8 6 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Scientific Collections and Apparatus of all kinds in Stock or to order. 
Microscopes; Microscopical Glass—best English make—Slips from 3s. 6d. 
per gross, Covers 3s. 3d. to 4s. 6d. per oz. 5 Rack Boxes for 6 to 72 slides, 3d. to 
38.5 Boxes and Cabinets with or without Collections ; Card Trays; Post 
Boxes ; Ores, Minerals, Rocks, Fossils, from 3¢. each ; Students’ Collections 
at especially cheap rates ; Zoologic: al and Botanical Specimens supplied at 
short notice. A large series of Rock-sections and mounted Diatomacea on 
view. 

Just received :—An extensive Collection of beautiful mineral specimens, 
both British and Foreign. The new rocks sections include Andesitic Dolerite 
(Zirkel, Zeitsch. d Geol. Ges., xxxiii., 28) from Drumadoon Point, Arran ; 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC SELLS. 
SPEAKING-TUBES, &c., &c.,, 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


5 22 Kirkgate Buildings, Huddersfield 
ie LEADENHALL HOUSE, 101 LEADLNHALL STREET, 
| LONDON, E.C. 


Telegrams—“ TONNERRE LONDON.” 








BACTERIOLOGICAL AND HISTOLOCICAL 
APPARATUS, 
STAINS, REAGENTS, AND MATERIALS, 


AS USED IN DR. KOCH’S LABORATORY. 
Descriptive Illustrated Catalogue on application to the Manufacturers, 


F. E. BECKER & CO., 
Sole Agents for the celebrated Chemical Manufactory of Dr. Theodor 
Schuchardt, of Gérlitz, 


34 MAIDEN LANE, COVENT GARDEN, 
LONDON, Ww.c, 
Complete Illustrated Catalogue of Chemical Apparatus, post 
free, 1s. 6d. 


| 
| 








THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, Mancuester, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7¢@. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 


COLLECTION OF MINERALS 
FOR SALE. 


MR. HENSON, of 97 Regent Street, begs to announce 
Magnificent Cabinets containing Minerals and Fossils will be so!d by 
Auction at Messrs. STEVENS, King Street, Covent Garden, 


Mineral Sale. 
SAMUEL HENSON 
(From 277 Strand), 
97 REGENT STREET, 
LONDON, W. 








at their next 


CITY AND GUILDS OF ‘LONDON 
INSTITUTE. 


TECHNICAL COLLEGE, FINSBURY. 
S. P. THOMPSON, Principal. 
DAY DEPARTMENT for Students not under 14 years of age. 


The College Courses of Instruction in Laboratory, Lecture-room, Work- 
shop and Drawing Uffice for Mechanical Engineers, Electrical Engineers, 
and Technical Chemists, commence on TUESDAY, October 2. 

Chemical Laboratories specially organized for Instruction in Technicab 
manufacturing processes. 

Fee for Session, inclusive of Laboratories, Workshops, 
Office, £o. 

The Entrance Examination will take placeon WEDNESDAY, September 
26, at 100’clock a.m. 

Scholarships of £30 a year each, and the Holl Scholarship of £20 year, 
all tenable for two years, will be awarded (in accordance with the severa} 
schemes) on the results of the Entrance Examination. 

For particulars of Scholarships and Programmes of [nstruction, apply at 
the Technical College, Leonard Street, City Road, E.C.; or at Gresham 
College, E.C. 


and Drawing 


JOHN WATNEY, Hon. § 
WAL TER | R S. PRIDEAUX, } on. Secs. 


THE ENTOMOLOGIST’ Ss MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 


eemeegs by C. G. Barrett, J. W. DovGras, W. W. Fow.Ler,M.A. 
F.L.S., R. McLacutan, F.R.S., E. Saunpers, F.L.S., and 
H. T. STANTON, F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. 10s. each to purchasers of complete sets: 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


The volumes com- 


the succeeding 


N.B.—Communications, &c., should be sent to the Editors at the above 
aldress. 
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MESSRS. MACMILLAN AND GO. MATHEMATICAL WORKS. 


HIGHER MATHEMATICS. 


Curve Tracing in Cartesian Co-ordinates. By Wi1t1aM 
WOOLSEY JOHNSON, Pri fessor of Mathematics at the U.S. Naval 


Academy, Annopolis, Maryland. Crown €vo. 4s. 6d. 
Examples in Payson. By D. E. Jones, B.Sc., Lecturer 
in Physics in Ur sity College, Aberystwith. Fcap. 8vo. 


[/n the press 


Introduction to Quaternions, with Numerous Examples. 
M.A., Professors in 


By P. KELLAND, M.A., F.R.S., and P. G. TAIT, 
the Department of Mathe rr the University of Edin! yurg h. Second 
Edition. Crown 8vo. 7 


How to Draw a Straight Line: a Lecture on Linkages, 





Ey A. B. KEMPE, With Illustrations. Crown 8vo. 15. 6d. (Nature 
Ser ) 

The Mechanics of Machinery. By A. B. W. Kennepy, 
F.R.S., M.Inst.C.E , Professor of Engineering an Ay hs inical Techno- 


my in University College, London. With Illustratic Crown 


Differential Calculus for Beginners. ‘y 
KNOX. Fx ap. ovo. 38. 6d. 
Higher Trigonometry. 


acher f Physics in the Ur 
an 6d. 


Dynamics for Beginners. 


ALEXANDER 


Lock, M.: 
Fifth ane 


By the Rev. J. B. 


liversity of Cambridge. 


By the same Author. Globe 
Globe 8vo- 

[/n the press 
By SYDNEY 

in Harrow 


Statics for Beginners. By the same Author. 
With 1200 Examp les. 
I.C., formerly Assistant Master 

Fe ap. 8vo. 458. 6d. 


Physical Arithmetic. ba ALEXANDER 


es CONE Oe RE 





Sch Se t Ed 


MACFARLANE, 








, D.Sc., F.R.S.E., Exam ler in Mathematics to the University of 
" inburgh. "Cr own 8vo. 75. 

Kinematics and Dynamics. An Elementary Treatise. 
By JAMES GORDON MACGREGOR, M.A., D.Sc., Fellow of the 
Royal S . f Edinburgh and of Canad ia, Munro Profe of Phy- 

in D Cc re, Halifax, Nova Scotia. With I'lustrations. 








A Text-book of the Method of Least Squares. By 
MANSFIELD MERRIMAN, Professor of Civil Engineering hig 

: iversity, Member American Phil ysophical Society, 

s ition for the Advancement of Science, &c. Demy 8vo. s. Ed, 
ens of ore Geometry. By J. B. MILiar, 
C.E, Assistant Lecturer in A ngineering in Owens College, Manchester 

LE vn 6s. 

Weekly Problem Papers. With Notes intended for the 


f the 







» of Students preparing for Mathematical se — and 
“unior Mem ers of the Universities who are ling for Ma 
iB Irs. > Rev. JOHN J. MIL NE. M. A., Private 
i eee owe on og al Society, late Scholar of 


Pott 8y 


Solutions to “Weekly Problem Papers.” 


By the same 


Companion to’ “Weekly Problem Papers.” By the 
Author. Crown 8vo. tos. 6a. 
A Treatise on the Theory of Determinants. With 
ets of Examples. x use in Colleges and S s. By 
THDs. MU IR, M 4., F.R. SE: M: ashen atical Master in the High 
lof Glasgow. Crown 8vo. 78. 6d. 


An Elementary Treatise on Mechanics. For 

or the University and the igher 
Schools. By s. PARKINSON, DD. o.2.s...’ ( 
hn’s College. Cambrid With a Collection of 
‘io ed. Crown 8vo. 9s. 6d. 


the use 








Sixth Editi 


Lessons on ‘Rigid Dynamics. By the Rev. G. Pir 
M.A., late Fellow and Tutor of Queen’s College, Cambridge ; Professor 
f Mathematics in the University of Aberdeen. Crown 8vo. 6s, 


An Elementary Treatise on Conic Sections and Alge- 





b "> + G EOME TRY. With Numerous Examples’ and Hints for 

their Solu especially designed for the use of Begiriners. By G 

H "PU ( KL E, M.A. Fifth Ed lition, Revised and Enlarg ed. Crown 
6d. 


—- 
Differential Calculus, an Elementary Treatise on the; 
inded on the Method of Rates or Fluxions. By JOHN MINOT 
RIC E, Professor of oe in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Academy. Third Edition, Revised and Cor- 
rected. Demy 8vo. 18s. Abridged Edition, gs. 





MACMILLAN AND CO., LONDON. [ 


¢ 





| Examples for Practice in the use 


HIGHER MATHEMATICS (wntinued), 


The Kinematics of Machinery. Outlines of a Theory of 
Machines. By Prof. F. REULEAUX. Translated and Edited by 
Prof. A. B. W. Kennepy, F.R.S., C.E. With 450 Illustratior 
Medium 8vo. ais. 

Treatise on Marine Surveying. Prepared for the Us 
of Younger Naval Officers. With Questions for Examination 
Exercises principally from the Papers of the Royal Nav al C 
With the Results. By Rev. JOHN L. ROBINSON, Ch 
Instructor in the rts al Naval College, Greenwich. With illus str 
Crown 8vo. 7s. 


A Treatise on the Dynamics of the System of Rigii 












BODIES. By EDWARD JOHN ROUTH, D.Sc., LL.D., F.R.S 
Fell ow of the University of London, Hon. Fell, w of St. Peter’ s Colleg 
Cambridge. With Numerous Ex: amples. Fourth and Enlarged Editi 
‘lwo 8vo. Ve yl. I. Elementary Parts 14s. Vol. IL. J 


Advance a 

Stability of. a Given State of Motion, particularly 
STEADY MOTION. 3y the same Author. Being the Adams Pri 
Essay for 1877. 8vo. 8s. 6d. 

Conic Sections. By CuHarvrs Smiru, 

Cambridge. 


Tutor of Sidney Sussex College, 


M.A., Fellow an 
Fourth Edition. Cr 


75. 


An Elementary Treatise on Solid Geometry. Sec 
“dition. By the same Author. Crown 8vo. 


A Treatise on Dynamics of a Particle. 


gs. 6d. 


With Numerou 





Examples. By Prof. TAIT and Mr. STEELE. Fifth Edit 
Revised. Crown Svo. ras. 

A Treatise on the Motion of Vortex Rings. By J. 
THOMSON, Fellow of Trinity College, Cambridg d Cav 
Professor of Experimental Physics, Cambridge B an E 


which the Adams Prize was adjudged in 1882 in the University 


Cambridge. With Diagrams. 8vo. 6s. 
Applications of Dynamics to Physics and Chemistry. 
By the same Author. Crown 8vo. 75, 6d. 
Works by I. TODHUNTER, M.A., F.R.S., D.S 
Late of St. Jchn’s College, Cambridge. 
Mechanics for Beginners. With Numerous 
‘dition. 18mo.~ 4s.6d@. KEY. 6s. 6d. 


An Elementary Treatise on the Theory of i 


Examples 


New Edition, Revised. Crown 8vo. 7s. 6d. 

Plane Co- ordinate Geometry, as Applied to the Str 
Line — the Conic Sections. With Numerous Examples x. 
Editio ; Meviend and Enlarged. Crown 8vo. 7s. 6d@. KEY. 

A Treatise on the Differential Calculus. With Nw 

us Examples. New Edition. Crown S8vo. 10s. 6¢. KE 


A Treatise on the Integral Calculus and its Applica: 
l a YNS. With Numerous Examples. New Edition, Revised a 
Enlarged. Crown 8vo. 10s. 6d. 


Examples of Analytical Geometry of Three Dimer- 


SIONS. New Edition, Revised. Crown 8vo. 4s. 
A Treatise on Analytical Statics. With Numet 
amples. Fifth Edition. “ Edited by Prof. J. D. Everett, F.R.S 
morte, tes. 6d. 


A History of the Mathematical Theory of Probability 
from the time of Pascal to that uf Laplace. 8vo. 

A History of the Mathematical Theories of Attraction 
AND ‘THE FIGURE OF THE EARTH, from the time of Newton 
that of Laplace. 2 vo 8vo. 245. 

An Elementary Treatise on Laplace's, Lame’s, aud 
BESSEL’S FUNCTIONS. Crown 8vo. rcs. 6d. 


Solid Geometry and Conic Sections. With A eam 
n Transversals and Harmonic Division. For the Use of Scl 
Rev. J. M. WILSON, M.A., Head Master of Clifton College. "Nes 
Edition. Extra fcap. 8vo. 38. 6d. 


Woolwich Mathematical Papers. for rerengy” int 

R »yal Military Academy, Woolwich, 1882—1884 inclusive. (1 
35. Od. 

Mathematical Problems, on Subjects included in the Fu 
and Second Divisions of the Schedule ‘of subjects for the C 
Mathematical Tripos Examination. Revised and Arranged by f OSE 
WOLSTENHOLME, D.Sc., late Fellow of Christ's C 
Fellow of St. John’s College, and Professor of Mathematics 
Indian Engineering College. 





Ww 






New Edition, greatly Enlarged. 8vo. 
of Seven: Figure 


In the press 


LOGARITHMS. By the same Author. 
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MESSRS, MACMILLAN & GO.8 PUBLICATIONS. 


NATURAL PHILOSOPHY. 
On Sound and Atmospheric Vibrations. 


With the Mathematical Elements of Music. Designed for the Use of 
Students in the University. By Sir G. B. AIRY, K.C.B., formerly 
Astronomer-Royal. Second Edition, Revised and Enlarge d. Crown 
8vo. 95. 

A Treatise on Magnetism. 


the Use of Students in the University. By the same Author. 


Designed for 
Crown 
8vo. gs. O¢ 
Gravitation : 

the Principal Perturbations in the - : ur System, 
Second Edition. Crown 8vo. 7s. 6d. . 
Elementary Applied Mechanics. Being the 
simpl ler and more practic: al Cases of Stress and Strain wrought out indi- 
= ually from First wae by means of Elementary M: athematics. 
By T. ALEX ANDER, C.E., Professor of Civil E nginee ring in the Im- 
perial Collegeof Eng gineering, Tokei, Japan. Crown 8vo. Part I. 4s. 6d. 
Elementary Applied Mechanics. By Thomas 


ALEXANDER, CE. 


an Elementary Explanation of 


By the same Author. 
»y 


Professor of Fngineering in the Imperial Col- 
Tokei, Japan; and ARTHUR WATSON THOM- 
Professor of Engineering at the Royal College, 

‘TRANSVERSE STRESS ; upw wager + gram 

Crown 8vo. 
Experimental Mechanics. A Course of 

Lectures delivered at the Royal College of Science fur Ireland. By Sir 
R. S. BALL, M.A., Astronomer-Royz al for Ireland. Crow 
[New and Cheaper Edition in 





: Partil. 


Cirences er. 
and 200 Examples carefully worked out. 





8vo. 





he press. 





Four-Figure Mathematical Tables. Com- 

pone Logarithmic and Trigonometrical Tz ab les, and Tables of Squares, 

yuare Re and Reciprocals By J. sSOTTOMI | ¥, MA, 

F RS E. , Lecturer in Natural Phil psophy in the University of 
Glasgow. 2s. 6d. 


The Science of Weighing and Measuring, 
AND THE STANDARDS OF MEASURE AND WEIGHT. By 
H. W. CHISHOLM, Warden of the Standards. With Numerous 
Illustrations. Crown 8vo. 4s. 6d [.Vature Series 

Mechanical sweety of Heat. By R. Clausius. 
Translated by WALTER R. BROWNE, M.A,, late Fellow 
College, Cambridge. Cr wn 8yo. ros. d. 

Applied Mechanics : An Elementary General 
Introduction to the Theory of Structures and Machines. By JAMES 
H. COTTERILL, F. R.S., Associate Member of the Council of the 
Institution of Naval Architects, Associate Member of the Institution of 
Ci vil E ngineers, Professor of Applied nes in the Royal Naval 
College, Greenwich. Medium 8vo. 18 

An Introduction to the Theory of Electricity. 
By LINNZUS CUMMING, M.A., one of by os Masters of 

With Illustrations. Crown 8vo. 

A Text-book of the Principles of Physics. 
By ALFRED DANIELL, M.A., LL.B., D.Sc., F.R.S.E., late Lec- 
turer on Physics in the School of Medicine, Edinburgh. With Illustra- 
tions, Second Edition. Revised and Enlarged. Medium 8vo. ais. 


Electric Light Arithmetic. By R. E. Day, 
M.A., Evening Lecturer in Experimental Physics at King’s College 
London. Pott 8vo. 2s. : 

Units and Physical Constants. By J. D. 
EVERETT, M.A., D.C.L., F.R.S., F.R.S.E., Professor of Natural 
tone ophy, Queen’s College, Belfast. Second Edition. Extra Fcap. 


of Trinity 





Rugby 


School. 


Absolute Measurements in Electricity and 
MAGNETISM. By ANDREW GRAY, M.A., F.R.S.E.. Prof 
of Physi in the University College of North W ales. New I 

2 Vol ‘Crown 0, [ L. immedi 

Elementary Statics. 
= A., Fellow and Mathematica 





or 








By John Greaves, 


e, Cam- 


1 Lecturer of Christ’s Colleg 
¢ il. 








ridge. Crown 8vo, Second Editior Ss. 

A ‘Dictionary of Music and eager 
(A.D. 1450-1 ). By Eminent Writers, English and Foreig ed 
by Sir GEORGE G ROVE, D.C. Lb. , Direc tor of the Royal Coll 
Music, &. Demy 8vo. 

Vols. I., Il.,and IIL. Pric aga ch 
Vol. 1. "A to IMPROMPTU. Vol. II. IMPROPERIA to PLAIN 
SONG. Vol. II]. PLANCHE to SUMER IS ICUMEN IN. 
Demy 8vo, Cloth, with Illustrat.ons in Music Type and Woodcut. Also 
publish {in Parts. Farts I.-XIV., Parts XIX.-XXIL., Price 3s. 6d. 
cact h. Parts XV., XVI., Price 7s. Parts XVIL., XVIII. Price 7s. 
Part XXIT., recently pub lished, completes the "DICTIONARY OF 


MUSIC AND MUSICIANS as originally contemplated. 
and a full general Index are in the press. 
x. Grove’s Dictionary will be a bson to every intelligent lover of 


music.”"—Saturda; Review. 
Introductory Primer of Science. By T. H. 
y XLEY, F.R S. , &c. 18mo. 1s, 
€ Mathematical Theory of Perfectly 
ELASTIC SOLIDS, with a Short Account of Viscous Fluids. An 


Elemen tary Treative. By WILLIAM JOHN IBBETSON, A.B., 
F.R.A.S, , Senior Scholar of Clare College, Cambridge. 8vo. 21s. 


MACMILLAN & 


But an Appendix 


NATURAL PHILOSOPHY (continued) 
Examples in Physics. By D. E. Jones, 


= Sc., Lecturer in Physics in University College, Aberystwith. Feap. 
[ln the press. 
How to Draw a Straight Line; a Lecture 
on Linkages. By A. B. KEMPE. With Illustrations. Crown 8vo. 
1s, 6d. 7 Nature Series. 
The Mechanics of Machinery. By A. B. 
W. KENNEDY, F.R.S., M.Inst.C.E., Professor of Engineering 
and Mechanical Techni ology in University om London. With 
Numerous Illustrations. Crown 8vo. 12s. ° 
Experimental Physics. By P. R. Scott 
LANG, M.A., Professor of Mathematics in the University of St. 
Andrews. With Illustrations. Crown 8vo. [/n the press 
Dynamics for Beginners. By Rev. J. B. 
LOCK, M.A., Senior Fellow, Assistant Tutor, and Lecturer in Mathe- 
matics ar id Physics, of Gonville and Caius College, — her of Physics 
in the University of Cambridge, &c. Globe 8vo. 3s. 6¢ 
Statics for Beginners. By the same Author. 
Globe 8vo. (ln the pres: 





Numerical Tables and Constants in i le- 
MENTARY SCIENCE. By SYDNEY LUPTON, M.A., F.C.S, 
F.1.C., Assistant Master at Harrow School. Extra Fcap.8vo. 2s. 6d 


Physical Arithmetic. By Alexander Mac- 
i ARL ANE, D.Sc., Examiner in Mathematics in the University of 
Edinburgh. Crown 8vo. 7s. 6d. 


Kinematics and Dynamics. An Elementary 


2 3y JAMES GORDON MACGREGOR, M.A., D.Sc., 
of the Royz al Societies of Edinburgh and of Canada, Munro 
r of Physics in = College, Halifax, Nova Scotia 





ustratior Crown 8vo. os. 6d. 


Sound: a 2 Series of Simple, Entertaining, and 





Inexpens Experiments in the Phenomena of Sound, for the Use of 

Stu dents of every age. By A. M. MAYER, Professor of Physics in 

a evens — f Technology, &c. With Numerous I]lustrations 
n 8vo (Nature Ser 


Entertaining, 
iments in the Peewee of Light, for the Use 
e. By A. M. AYER and C. BARNARD. 
With Nun erous Illustrations. Crown 8vo. 2s. 6d. [Nature Serie: 
Newton—Principia. Edited by Prof. Sir 
W. THOMSON and Prof. BLACKBURNE. 4to, Cloth. 31s 
The First Three Sections of Newton’s Prin- 


Light’ a Gesice of Simple, 
and Inexpensive Expe 
of Students of e 





cipia. Ww ith Notes and Ill ustré ations. Also, a Collection of Problem 
principally inte ended as Ex: umples of Newton’s Methods. By P E RCI. 
VAL F R OST, M.A. Third E dition. 8vo. 125. 


A Treatise on Optics. By S. Parkinson, 
D.D., F.R.S., Tutor and Prelector of St. John’s College, & ambridge. 
Fourth Edition, Revised and Enlarged. Crown 8vo. tos. 6d. 

Steam, An Elementary Treatise. By John 
PERRY, C.E., Whitworth Scholar, Fellow of the Chemical Society, 
Professor of Mechanical Eng a - and Applied Mech anics at 
the Technical Cx llege, Finsbury. Vith Numercus Woodcuts and 
Numerical Examples and Exercises. 18mo. 45. 6d. 

Experimental Proofs of Chemical Theory 
FOR BEGINNERS. By WILLIAM RAMSAY, ae fi r 
of Chemistry in University College, Bristol. Pott vo, 2s 


The Theory of Sound. By Lord Rayleigh, 


= Ae F.RS., for rmerly Fellow of Trinity College, Cambridge. 
12s. 6d. ; Vol. If., 12s. 6d. (Vol. LI. in the pres 
The Kinematics of Machinery. Outlines of 
a Theory of Machines. By Prof. F. REULEAUX. Translated and 
Edited by Prof. A. B. W. KENNEDY, F.R.S.,C.E. With 45 


Illustrations. Medium 8vo. ars 

Spectrum Analysis. ‘Lectures delivered in 

1868 before the Society of Apothecaries of London. By Sir HENRY E. 

ROSCUE, LL.D., F.R.S., formerly Professor of Chemistry in the 
Owens College, Victoria University, Manchester. Fourth E dition, 
Revised and considerably Enlarged by the Author and by ARTHUK 
SCHUSTER, F.R.S., Ph.D., Professor of Applied Mathematics in the 
Owens College, Victoria University. With Appendices, Numercus 
Illustrations, and Plates. Medium 8vo. 21s. 

Polarization of Light. By the late W. 
SPOTTISWOODE, F.R.S. With many Illustrations. New Edition 
Crown 8vo. 3s. 6d. b [ ature Series 

Primer of Physics. By Balfour Stewart, 
F.R.S., late Professor of Natural Philosophy in the Owens College 
Victoria University, Manchester. With Numerous Illustrations. New 
Edition, with Questions, 18mo. 1s. [Sctence Primers. 

Lessons in Elementary Physics. By the 
same Author. With Numerous Illustrations and Chromolitho of the 
Spectra of the Sun, Stars, and Nebula. New Edition. Fecap.8vo. 4s. 6d 

Questions on Balfour Stewart’s Elementary 
LESSONS IN PHYSICS. By Prof. THOMAS H. CORE, Owens 
College, Manchester. Feap. 8vo. as. 

[4] 
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DECORATE YOUR HOMES 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW oS 
CLACIER DECORATION. It Se 


It can be applied to any window by any person without previous experience in the 
use of the article. Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with disagreeable outlooks. 


Write for Illustrated Pamphlet (500 Illustrations) and Sample, p »st free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhal} 
Works. BELFAST ; or to PERRY & CO., Wholesale Agents, Holborn Viaduct, LONDON. 


PERKEN, SON, & RAYMENT, °° "A170, cafoey, :ovom 


“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear. 
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“ With ouch a lenge aperture (f/6 sane). RAYMENT’S PATENT CAMERA. 


it serves as a portrait and group lens, as well 









ne = “ : 

as a landscape and copying objective. There és = I should strongly recommend 

: = ne Pm» “ os Price includes 3 Double Dark Slides. Rayment’s Camera. Icis LIGH! 
is no doubt of its proving a most useful lens. COMPACT, very KIGID 

T — 4 sete . m " J ) f > 31D, and 

—J. Tramt Taytor, British Journal of 44X34 | 64x43 18 os X64] 10X8] 12X10 | 15X12 . extends to about double the usua 
Photography 120/- | 145/- j 168/- | 212/- 258/- 314/- focus.”"—A mateur Photozray 











Ss. Ww. STOUT. 


In Casks, 12/6 per 9 gals. In Bottie, 3/3 per doz. Impl. Pts.* 

* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
must be paid for with the Beer. 

Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 
the mz unufacture of the “*S. N.” Stout; it is Brewed entirely from the finest Malt and § 
Hops ; it is, too, more hopped than Stout is generally ; therefore, besides being very § 
nutritious, it is an excellent Tonic and particul: urly suit ed for invz alids, ladies nursing, o1 
anyone requiring a good strengthening beverage. Ut is a “Sound Nutritious” Tonic, 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, S.W. 


NOW PUBLISHING, Crown 8vo0, 2s. 6d. each. 


TWELVE ENGLISH STATESMEN. 


The 7imes says :—** We had thought that the cheap issues on all manner of subjects were being overdone, but the ‘ Twelve 
English Statesmen, published by Messrs. Macmillan, induce us to reconsider that opinion. Without making invidious compar 
we may say that nothing better of the sort has yet appeared, if we may judge by the four volumes before us. The names of the 




















writers speak for themselves. “ 


WILLIAM THE CONQUEROR. 


By EDW. A. FREEMAN, D.C.L., LL.D. [ Ready. 
CARDINAL WOLSEY. 
By PROF. M. CREIGHTON, M.A., D.C.L., LL.D. [ Ready. 
WILLIAM THE THIRD. . 
By H. D. TRAILL. [ Ready. 
The Scotsman says :—‘* Mr. Traill sketches with ample knowledge, calm judgment, and in a luminous style, the career an¢ 
character of ‘ William the Third.’ 
OLIVER CROMWELL. udu 
By FREDERIC HARRISON, [ Ready 
HENRY THE SECOND. 
By MRS. J. R. GREEN. [ Ready. 
» Seven other Volumes to follow as announced. 


MACMILLAN x CO. LONDON. 


- Printed by "RICHARD Cray-anp Sons, LimiTED, at 7 and 8 Bread Street Hill, Queen aaa Stre:t, in the City o1 London, ard Pullisheo by 
MACMILLAN AnD Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, August 16, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH, 
































' No. 982, VOL. 38.] THURSDAY, AUGUST 23, “1888, " [PRICE 15 CENTS. 
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M IGROSCO P| + 0 Bd ECTS BROWNING’S PLATYSCOPIC LENS. 





ALL GENERAL OBJECTS ARE NOW SOLD AT 


ONE SHILLING EACH. 


Engraved Real Size. 
A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
COLLECTIONS SENT ON APPROVAL. PORTABILITY OF A POCKET LENS. 


**Tf you carry a small Platyscopic Pocket Lens (which every observer of 


>, 


Nature ought to do).”.—GRANT ALLEN in Know/edge. 
The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
] TER N ING FOR MS mologists, as it focuses about three times as far from the object as the 
a | Coddington Lenses. This allows opaque objectsto be examined easily. 

The Platyscopic Lens is made of four degrees of power, magnifying 
respectively ro, 15, 20, and 30 diams.; the lowest power, having the largest 
— . field, is the best adapted for general use. 

The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 





Price of the Platyscopic Lens, mounted in Tortoiseshell, magnt- 
R s A N D J 2 B E Cc K cT fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Tilustrated description sent free. 
68 CORNHILL, LONDON, E.C. JOHN BROWNING, 63 STRAND, LONDON, W.C. 








THE NEW PATENT | 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future.” 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 1os., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


Scientiric INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London 
Lilustrated Description 
Post Free 


NEGRETTI & ZAMBRA’S 














Large 
= Illustrated 








Catalogue, 
J.J. HICKS 600 Pazes, 
wedi ’ — a 
- ; rice 5s. 6d. 
8, 9, & 10 = tt fie i : Telephone No. 
Hatton Garden, _ 6583. Foleneaghiec 
= = ddress : 


London, E.C. 


Negrett:, London. 
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VICTORIA UNIVERSITY. 

AN ENTRANCE EX: AMINATION IN ARTS (introductory to the 
Faculty of Medicine) will be held in OWENS COLLEGE (MAN- 
CHESTER),. UNIVERSITY COL LEGE (LIVERPOOL), and (YORK- 
SHIRE COLLEGE (LEEDS), on MONDAY, September 24, and 
following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Art, Science, and Law) will be held in OWENS COLLEGE (MAN- 
CHE STER), UNIVERSITY COLLEGE (LIVERPOOL), and YORK- 
SHIRE C )LLEGE (LEEDS), on MONDAY, 
following days. 

Notice (72 writing) of intention to be present should be sent on or before 
MONDAY, Sepeomber 10, to the UNIVERSITY REGISTRAR, from 
whom Conditions of Entran e, and further Particulars as to those and other 
Examinations can be obtained. 

Manchester, 1888. 


September 24, and 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL COLLEGE, FINSBURY. 
S. P. THOMPSON, Principal. 
DAY DEPARTMENT for Students not under 14 years of age. 
The College Courses of Instruction in Labcratory, I ecture-room, Wer 


shop and Drawing Office for Mechanical Engineers, Electrical Engine 
and Technical Chemists, commence on TUESDAY, October 2 











Chemical Laboratories specially organized for Instruction in Technical | 


manufacturing processes. 


Fee for Session, inclusive of Laboratories, Workshops, and Drawing 


Office, £o. 


The E ntrance Examination will take placeon WEDNESDAY, September 


26, at ro0’clock a m. 

Scholz ng agp $3 
all tenable for two years, wi ll t 
schemes) on the results of the Er itrance Examination 


For particulars of Scholarsh ips atrt Programmes of Ins struc tion, apply at 





the Technical Colle Leonard Street, City Road, 


College, E.C. 


“ge, 


JOHN WATNEY, id 
WALTER S. PRIDEAUX, J Ho». Secs. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


[The WINTER SESSION, 1888-8 will commence on MONDAY, 


October 1, when the Prizes will bad distributed by Sir Arthur ‘Tl. Wats 


Bart., Q.C., and a an Teed uctory Address will be delivered by W. Foster, 


Esq., M. A., F.C 
Two I ntrance Sel olarships (value £1 
pe tition on Se ptember 27 and 28 


I'he School Buildings have been recently enlarged, comprising new 
Physiological Laboratory, Materia Medica Museum, | 


Theatre, Library, 
Students’ Room, and Luncheon Room. 

Besides Scholarships and Prizes the 
Hospital Appointments cren to St 





The Composition Fee for the whole Medical Curriculum is £100. Special 
rveliminary 


provision is made for Dental Students and for Candidates for the P 


Scientific (M.B.) Examination. 
lhe Residential ¢ ge adjoins the Hi »spital, and provides accommodati 

for thirty Students an d a Resid lent Warden. 
Prospectuses and all pariiculars may be 

Medical Officer at the Hospital, « wr from 





The WINTER SESSION c >mme neces on MONDAY, OCTOBER 1 
lhe Hospital contains 5 Beds, of which sco are in constant occupatic 
ds for Obstetric and Op hthalmic cases. and other spe 
held in the Hospital for Students prepz 
University of London, and cther Hi 








partments. Special Ciasses are 
for = - .xaminations of the 
I xar 


APPOINT ME NTS. — The 


Dressers hips, and all other Appointments, are made strictly in accor 


» Surgeoncies, House-Physicia 





with the n a tone the ¢ andidates, and without extra payment. re;e ar 
er of Junior Appointments, every part of the He spit al 


also a larg un 
pract co being systematically employed for instruction, 
have completed their preli 
the practice of the Hospital. 
ENTRANCE SCHOLARSHIPS.—Open Scholar hip of 125 Guine 
n Classics, Mathematics, and Modern Languages. Open Scholarship 
125 Guineas in Chemistry, Physics, and Biology. : 
PRIZES are open to Students in their varicus years, amounting 


so that students wl 
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ers, 


a year each, and the Holl Scholarship of £20a year, 
awarded (in accordance with the several 


» and £60) will be open for com- 
are annually SIXTEEN RESIDENT 


yn 
obtained from the Resident 


A. PEARCE GOULD, Dean. . 


GUY’S HOSPITAL MEDICAL SCHOOL. 
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| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


| Who last week sent to his subscribers Conochilus volvox, with sketch and 
description. He also sent out Cristatella mucedo, Alcyonella fungosa, 
Leptodora hyalina, Prachionus pala, Lophopus crystallinus, Melicerta 
ringens, Stephanoceros, Argulus eae Volvox globator; also Ameba 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’ s) 
Biologica] Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 

is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription cf £1 1s. 
or Twelve Tubes for 10s. 6d. 
Portfolio of Drawings, Eleven Parts, 1s. each. 


PRELIMINARY SCIENTIFIC (M.B.)_ 
UNIVERSITY OF LONDON. 


t 


Stu der ts who have Matriculated and are intending to enter, or who ha 
already entered, - any «ne Ra’ the London Medical Schools for the canal 
Medical Portion eir Studies, can prepare for the PRELIMIN: ARY 
SCIENTIFIC EXAMIN. ATION at University College, under Pref. 
RAMSAY, Ph.D., F.R.S., Prof. CAREY FUSTER, F.R.S, Prof. 
LANKE SI ER, LL.D., F.R.S., and Mr. F. W. () LIVER, B.A., D.Sc. 

The Curricult 1m commences in the First Week of OCTOBER. Prof. 


Ray Lankester will act as ‘lutor of the Preliminary Scientific Students, and 
adv, se then nn regar 1 to their Reading and Class-work. 
Fee for the ccmplet > Course of Study required, including Lectures and 





Laboratory Work, 35 5 Gu ineas. 
For particul: ars apply to the SecrETARY, University College, London, 
Gower Street, W.C. 


; HERIOT- WATT COLLEGE. 


. GRANT OGILVIE, M.A., B.Sc., F.R.G.S. 


Principal : 

SESSION 1888-89 commences on MON DAY, October 8. 

The COLLEGE is completely equipped for providing Higher TECH- 
NICAL al id COMMERCIAL EDUCATION. 

The Calendar of the College contains full information as to the Courses of 
a ruction, Classes, Laboratories, and Fees. It may be obtained at the 
RER’S OFFICE, 21 St. Andrew Square ; or from the LipraRIAN at the 

, Price 6d. ; by Pcst, 8d. 








DAVID LEWIS, Treasurer. 


Treasurer’s Chambers, 21 St. Andrew Square, 
Edinburgh, Jul y 21, 1888. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1888-89 will commence on OCTOBER 2 
when an Introductory Address will be delivered by Dr. CULLING- 
WORTH, at 3 p.m. 3 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 


£60 go open to all first-year Students, will be offered for com- 
petition. The Examination will be held on the 26th, 27th, and 28th 

September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates. oo 


Special Cl asses are held throughout the year for the ‘‘ PRELIMIN 
SCIENTIFIC” and ‘‘ INTE RMEDIATE M.B.” Examinations of the 
UNIVE nde of LONDON. ; 

An additional Laboratory for the teaching of advanced Physiology has 
been recently 7 or povided. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. 

| The Fees may be paid in one sum or by instalments. Entries may te 

made to Lectures or to Hospital Practice, and special arrangements are 

made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 
neighbuurhood receive Students for residence and supervision, and a register 
of approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
tary, Mr. GzorGE RENDLE. 





pr F E. NETTLESHIP, Dean. 


BINOCULAR MICROSCOPE, by R. and J. 


ondon ; in Mahogany Case, with necessary Fitti ngs 


aggregate to more than £300, Dur.ng the past year the acccmmod nin kK, of Cornhill, 

the PHYSIOLOGICAL and PATHOLOGICAL Departments has been greatly in- all in perfect order. To be disposed of immediately. Cost £23. 
creased, and a SruvENTs’ C been opened in the Hospital, containing | reasor able offer not refused.— Apply, ‘* Micro,” 661 Fulham Rog 
a Dining Room, Readir nd a large Gymnasium. Fulham Gines, 4 


COLLEGE. —A Reside 
immediately contigu 
Students in addit 

For Prospectus anc 


Guy’s Hospital, Lordon 


A DEMONSTRATOR 





t Stati of the Hospital 
rmation apply to the Dean, Dr. Pe: 





ASSISTANT in PHYSICS and CHEMISTRY is WANTED in 

Government Establishment. ‘Test.n us or Ref in, Se ae 
Statement of Age, Qualificat 

I W HI 


Naval Eng 
} btais 





2 is in course of erection upon a sit 


* THE SCIENTIFIC LANTERN SLIDES 


} 


ital, to accommodate about Fif 


AND LECTURE | tt 


Produced by E. WARD, MAncueEsTER, last ~~ son, having been receive 
with so much favour, he respectfully invites EAk LY ORD E cant rom 
urers and others, while the li ght is ose ale able for the procuction. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 
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NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &e., | ! 


Of 277 STRAND, ESTABLISHED 1840. 
Mr. ILENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W 
A FEW DOORS FROM ST. JAMES’S HALL. 


Mr. HENSON has just received some choice Cornish and 
Cumberland Minerals. 


NOTICE OF REMOVAL: — 


MR. BRYCE-WRIGHT has the honour of inform’ng 
Public that he has just completed the building 
Premises, suitable for his Mineralogical and 
In future it is desired that all c mpendications b 


his Clients and the 
z of larger and more extensive 
Natural Hist ory Specimens. 
e addressed t 


BRYCE-WRIGHT, 
MINERALOGIST AND EXPERT IN GEMS, 
The Museum, 26 Savile Row, London 

(OPPOSITE 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 
zoo ditto, 50s. The best value obtainable. 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
«nd other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


NEW LURLINGTON STREET). 


100 Specimens, 255. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 


DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 

Writing becomesa pleasure when this Inkis used. Ithas been adopted in 

the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 


lows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


Lt writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is cleanly to use, and not liable to Blot. 


Can be obtained in London, through Messrs. 
don Street; W. Epwarps, Old Change; 





F. Newsery & Sons, News at 


Street ; and to be had of all Stationers. 


BEWLEY 


& DRAPER (Limited), Dublin. 


AN 
INFALLIBLE 
REMEDY 
For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISY, and all Skin Diseases it is unequalled, 


| matics 


| 





CXXXl 





UNIVERSITY COLLEGE, DUNDEE. 


Lees Res t of ASSISTANT 
M< STRATOR in the 


LE CTURER in Natural Philosophy and 
*hysical Laboratory in the Department of 
M. “se an s and Natural Phil pag is Vacant. Salary, £120 a Year. 

The successful Candidate will also be expected to take Work in Mathe- 
Further Information may be obtained from Messrs. SHIELL & 
SMAI he Dundee, the Secretaries, with whom Appl.cations must be lodged 
by SEPTEMBER & 





THE ‘BREWERS’ GUARDIAN: 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, 
Licensing, Legal, and Parliamentary Matters. 


REVIEW OF THE MALT AND Hop TRADES; AND WINE AND SPIRIT TRADE 


RECORD. 
The Organ of the Country Brewers. 


*« The Brewers’ Guardian’”’ is published on the evening ot every alternate 
Tuesday, and is the only journalofficially connected with brewing interests. 

Subscription, 16s. 6d. per annum post free, dating from any quarter-day. 
Single copies rseach. Registered for transmission abroad. 


Just Pul lished, 
Dr. ANT. FRITSCH. 
FAUNA DER GASKOHLE, Part 7, con- 


the genus Ctenodus. The Text also con- 
1 Devonian Dipnoi, and Figures of the 
pis, Phyllolep's, Megapleuron, Holodus, 
Price 30 Marks. 


taining ro Plates illustrating 

tains Not S lurian a 
Genera Dipnoites, Gomp 
Palzolaphus, and Archzonectes. 
F. RIVNAC 


of Restorations of Twelve Genera of 





*s on 


Prague: 


The Author also offers a Series 


| Stegocephali, described in the first volume of the work ‘‘ Fauna’ der 
Gaskohle.’”’ They are modelled of the natural size by the Author, and 
then cast in bronze and finely cisselated. The whole forms a nice group on 
1 rock, and is an instructive illustration of vertebrate life in the Permian 
period. Price £10. 
Prague: 


| written letters. 


Barcray & Sons, Farring- | 


Breute Gasse 25. 





Excellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. 


London Wall, 


(A.E.T.Co., Ld), 


London, and 52 Princess Seetek, Semmetian. 


MoonR E BROS., 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL 


Have Orpenep A CENTRAL SHOWROOM at 


49 HARDMAN STREET, LIVERPOOL 
Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


JAMES R. ‘GREGORY, 


Mineralogist and Geologist. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 


Collections, Hammers, and Microscopic Sections of Rocks. 
Aad may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREE1, FITZROY SQUARE, LONDON. 
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PERKEN, SON, & RAYMENT, °% "77 story, owor 


“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear. 
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“With such a large aperture (f/6 approx.) 


it serves as a portenit and group lens, as well RAYMENT’S PATENT CAM ERA. 








as landscape 2 copying objective. re ; “I should strongly recommer 
is persis sii ring a ~ mont we 1 oon {Price includes 3 Double Dark Slides. Rayment’s Camera. Itis LIG H I 
dout $s proving a most useful lens. COMPACT, very RIGID, and 
—J. Traut Taytor, British Journal of 44 34 | 64x43! 84X6$[ 10X8 |] 12X17 15X12 extends to about double the usua) 
Photography 120/- | 145/- | 168/- | 212/- | 258 | 14 focus.” —A mateur Photographer 








Ss. Wi. STOW’: . 
In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned ; but they 
must be paid for with the Beer. 

Neither sugar, saccharum, nor any of the many new B rewin g M: aterials are used in 
the manufacture of the ‘*S. N.” ut; it is Br rewed er ntirel ly from the finest Malt and § 
Hops ; it is, too, more hopped t Stout is generally; therefore, besides being very J 
nutritious, it is an excellent Tonic and partict arly suited "for invalids, ladies nursing, or 
anyone requiring a good streng thening beverage. It is a “*Sound Nvtritious” Tor lic, 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, 8.W- 

















OUTLINES OF PHYSIOGRAPHY. NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journal in Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 


THE MOVEM ENTS OF THE EARTH managementof land throughout the United Kingdom. 
‘ The AGRICULTURIST is pubiished every Wednesdayafternoon intime 
BY for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 


7 y — . 
J. NORMAN LOCKY ER, F.R.S., Thespecialattentionof Land Ag entsisdirected tothe AGRICULTURIS? 


Correspondant of the Institute of France, Foreign Member of the Academy 5 one ofthe best existing papersfor Advertising Farms tobe Let and Estates 


of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the forSale. 







Normal School of Science, and Examiner in Physiography forthe Science Advertisers addressing themselves to Farmers wil] find the AGRICUL 
and Art Department. TURIST a first-class medium for reaching that Class. 
Price 3¢. By post 34d. Annual Subscription, payable in advance. 14s 
The Schoolmaster says :—‘‘ Mr. J. Norman Lockyer is the author of the 
latest and most eral theory of the growth of the universe, and he affords Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 





another illustration of the fact that the men who devote the largest portion London. E.C. Money Orders payableto C. and R. ANDERSON. 


of their lives t to original ir vestigations in a particular field of knowledge are 








often the most su -essful in rizing the facts of their science, and ir 

preparing s simple a c vod pen as can be understood, and wil be GEOLOGY OF WEYMOUTH, PORT- 
found inte resting by school boys: and girls . . « The book is to be followed by LAND, and COAST of DORSET, from SWANAGE to BRIDPORT 
others on vother part s of the extensive subject of physiography. . . . The first on_the SEA; with Archeological and Natural History Notes. By 
instalment of Mr. Le ckyer’ s ti ask is so well done that we are sure it will yield ROBERT D: AMO YN. F.G.S. New and Enlarged Edition, Illustrated 
to all who enter on the sti of this part of physiography in the connected Price 5s. ; or with Geological Map and Extra Plates, 7s. 6d. Pos 
way in which it is here sid 3 fon an ample and immediate reward.’ Free. ' 

London: MACMILLAN & CO. R. F. DAMON, Weymouth. 





SCIENTIFIC WORT ATES. 


The following is a list of the Portraits that have appeared in the above Series:— 


MICHAEL FARADAY. | SIR JOSEPH DALTON HOOKER. 
THOMAS HENRY HUXLEY. WILLIAM HARVEY. 

CHARLES DARWIN. | SIR GEORGE B. AIRY. 

JOHN TYNDALL. J. LOUIS R. AGASSIZ. 

GEORGE GABRIEL STOKES. JEAN BAPTISTE ANDRE DUMAS. 
SIR CHARLES LYELL. SIR RICHARD OWEN. 

SIR CHARLES WHEATSTONE. JAMES CLERK MAXWELL. 

SIR WYVILLE THOMSON. JAMES PRESCOTT JOULE. 
ROBERT ¥V7ILHELM BUNSEN. | WILLIAM SPOTTISWOODE. 
ADOLF ERIK NORDENSKJOLD. ARTHUR CAYLEY. 

SIR WILLIAM THOMSON. SIR C. W. SIEMENS. 
HERMANN L, F. HELMHOLTZ. | JOHN COUCH ADAMS. 


Froof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. 0d., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6:, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE °F “NATURE,” 29 BEDFORD STREET, STRAND. 


Tol 








Patron 








EB=2 VASE 


her 


Sa, 
mong 
n the 


ntime 
h and 


RIST 
States 
CUL- 
145. 


Street, 


RT- 
ORT 
By 
ated, 
Post 





August 23, 1888 | NATURE CXXXiii 





SUBSCRIPTIONS TO “NATURE,” 
3 d 


Os 6s 4-4 4 Oe ee 
Hall-yearly ccs eee ee wn ee 
Gaatterly is 1 Sec ete ese ee Y 


To the United States, the Continent, &c. :— 


Ano} 


i ae a a ee ee 
a a a ee ee ee 
Quarterly . 6 sss swe ss a 


Oo ADKR 


To India, China, and Japan — 


i a a a ee a 32 
Half-yeatly 2 stew - 16 
Quarterly... 6 ce eee ee ao 


AADR 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


$.- . 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . . ...115 0 
Halfa Page, ora Column. ......+=.3 5 0 
Whole Page... . eae. ee 


Money Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


FH. BUTLER, M.A.Oxon., A.R.S.Mines, &e., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Scientific Collections and Apparatus of all kinds in Stock or to order 
Microscopes; Microscopical Glass—best English make— Slips from 38. 6a 
per gross, Covers 3s. 3. to 4s. 6d. per 6z. ; Rack Boxes for 6 to 72 slides, 3d. to 
s.; Boxes and Cabinets with or without Collections ; Card Trays ; Post 
Boxes; Ores, Minerals, Rocks, Fossils, from 3¢. each ; Students’ Collections 
at especially cheap rates ; Zoological and Botanical Specimens supplied at 
short notice. A large series of Rock-sections and mounted Diatomacez on 
view. ; 

Just received :—An extensive Collection of beautiful mineral specimens, 
both British and Foreign. The new rock-sectionsinclude Andesitic Dolerite 
(Zirkel, Zeztsch. a Geol. Ges., xxxiii., 28) from Drumadoon Point, Arran ; 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS. 
SPEAKING-TUBES, &c,, d&c., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, E.C. 


Telegrams—‘*‘TONNERRE LONDON.” 





~ INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 

WATCHES | WATCHES and CLOCKS at 
REDUCED PRICES, sent post 


$ free on application to E. DENT 
“Zy te and Co., Makers to the Queen, 
om 61 STRAND, LONDON, W.C., 


or 4 ROYAL EXCHANGE. 


Horstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


| Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 








| 
| 


It makes a Delicious Drink. Invigorating and Strengthening. 
| For sale by all chemists. 
| Pamphlet sent post paid on application to 
Rumford Chemical Works, Providence, R.I., U.S.A. 


| 
| 
| ‘a . ews 


> SEIS |: 


CAAA AA RRA AA A 8 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralt¥, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal. Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89. 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 

For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 


|115, 116, 117 PALMERSTON BUILDINGS, 


OLD BROAD STREET, LONDON, E.C. 


~ POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT,: 


BROWN & POLSON'S 


CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 











CXXXIV 


NATURAL PHILOSOPHY. 


Elementary Practical Physics, Lessons in. 
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HALDANE GEE, B.Sc. Crown 8vo. 
en I.—GENERAL PHYSICAL PRUCESSES. 6s. 
Vol. 11. ELECTRICITY AND MAGNETISM. 7s. 6d. 
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Practical Physics for Schools and the Junior 
Students ges. Bythe same Authors. 
Va ELECTRICITY AND MAGNETISM. 2s. 64. 


On Light. Being the Burnett Lectures, de- 
livered in Aberdeen in 1883, 1884, 1885. By GEORGE GABRIEL 
STOKES, M.A., P.R.S., &c., Fellow of Pembroke College, and 
Lucasian Professor of Mathematics in the University of Cambridge 
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An Elementary Treatise on Sound. By 

H. STONE, M.D. With Illustrations. 18mo. 3s. 64. 


Heat. By P. G. Tait, M.A., Sec. R.S.E., for- 


nerly Fellow of St. Peter’s College, Cambridge, Professor of Natural 
Philosophy in the University of Edint burgh. Crown 8vo. 6s. 

Elementary Lessons in Electricity and 
MAGNETISM. | By SILVANUS P. THOMPSON, Principal and 
Professor of Phy in the Te ical College, Finsbury With Ilus- 
trations. Bey w Edition, Revised. Twenty-E:ghth Thousand. Fcap. 
ovo. 45. 

Electrostatics and Magnetism, Reprints of 
Papers on. By Sir WILLIAM THOMSON, D.C.L., LL.D., F.R.S 
F.R.S.E., Fellow of St. Peter’s College, Cambridg xe, and Professor of 
Natural Phil mY in the University of G lasgow. Second Edition. 
Medium 8vo. 

The Motion ‘of Vortex Rings, a Treatise on. 
An which the nag go was adjudged in 1882 in the Uni- 

idge. By J. J. THOMSON, M.A., RS. 

and Cavendish Professor of Experimental P! 
Cam ‘ith Diagrams. Svo. 6s 

Pe Th of Dynamics to Physics and 
CHEMISTRY. By the same Author. own 8vo. 75 , 

Natural Philosophy for Beginners. By I. 
TODHUN'IER, M.A., F. R. S., D.Sc. Part I. The Properties of 
Solid and Fluid podies i8mo. 3s. 6¢ Part II. Sound, Light, 
and Heat. 13m 6d. 

Heat and Electricity, A ee of Ex- 
wena eet? om By H. H. TURNER, B.A llow of Trinity Col- 
lege, Cambridge. CrownS8vo. 2s. 6d 

Light: A Course of * ae Optics, 
CHIEFLY WITH THE LANTERN. By LEWIS WRIGHT. 
With nearly 200 Engravingsand Coloured Plates. Crown 8vo. 7s. 6d: 
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Popular Astronomy. With Illustrations by 
Sir G, B. AIRY, K.C.B., formerly Astr ynomer-Royal. New Edition 


rmo. 4s. Gd. 
Transit of Venus. By G. Forbes, M.A., ae 
yr : Na al Philosophy in the Andersonian University, Glasgo 
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A ‘Treatise on Astronomy, for the Use of 
Colleges and Schools. By HUGH G crt Ri AY, ae A., Mathemat ic al 
Lecturer at Pembroke College, Cambri Fourth Editio 


12s. 6d 

An Elementary Treatise on the Lunar 
rHEORY, with a Brief Sketch of the Problem up to the Time of 
Ne wte on. Bythe sameAuthor. Second Edition, Revised. Crown 8vo. 


Primer of Astronomy. By J. Morman 
LOCKYER, F.R.S. With Numerous Illustrations. New Edition. 
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the same Author. With Coloured Diagram of the Spectra of t the Sun, 
~ ars, and Nebul x, a 1 Numerous Illustrations. New Edition, Revised. 
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Author. With Illustrations. 8vo. 

Questions on Lockyer’ s “Elementary Les- 
SONS IN ASTRONOMY. For the Use of Schools. By JOHN 
FORBES-ROBERTSON. 18mo, Cloth Limp. rs. 6d. 

Popular Astronomy. By S. Newcomb, LL.D., 
Professor U.S. Naval Observatory. With 112 Illustrations and 5 Maps 
ofthe Stars. Second Edition, Revised. 8vo. 18s. 
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The Owens College Course of Practical 
ORGANIC CHEMISTRY. By JULIUS B. COHEN, Ph D. F.CS 
Assistant Lecturer on Chemistry a. the Owens Colle se. Manche 
With a Preface by Sir HENRY ROSCOE, F-.R.S., and 
SCHORLEMMER, F.R.S. : Fecap. Evo. 2s. 6d, 

Elements of Chemical Physics. By Josiah 
P. COOKE, Junr., Erving Professor of Chemistry and Mineralogy 
Harvard University. Fourth Edition. Royal8vo. ars. 

A System of Volumetric Analysis. By Dr 
EMIL FLEISCHER. Translated, with Notesand Additions, fron 
Second German Edition, by M. M. PATTISON MUIR, F.RS 
Ill: strated. Crown 8vo. 7s. 6d. 

Agricultural Chemical Analysis, a Hand. 
BOOK OF. By PERCY FARADAY FRANKLAND, Ph] 
B.Sc., F.C.S. Founded upon Leitfaden Sir die - 1 gric ulture Chen 
inalyse, vO m Dr. F. Krocker. Crown 8vo. 7s. 6d. 

A Course of Quantitative Analysis for 
STUDENTS. By W. NOEL HARTLEY, F.R.S. Globe 8vo. 
The Owens College Junior Course of Practical 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S., Chen 
Master in the Gram: nar School, Mz anchester. With Pre a by Sir 

Henry Roscor, F.R.S.,and Illustrations NewEdit. 18n 

Questions on Chemistry. A Series of Prob- 
lems and Exercises in Inorganic and Organic Chemistry. By t 
same Author, Feap. 8vo. 3s. 

Blowpipe Analysis. By J. Landauer 
Authorized English Edition. By J. TAYLOR and oi E. KAY 
Owens C llege, Manchester. Extra Feap. 8vo. 4s. 

Chemical Arithmetic. With 1200 Problems 
By SYDNEY LUPTON, M.A., F.C.S., F.1.C. » formerly Ass 


Ma _ at Harrow. Second Edition, Revised and Abridged. F cay 


Practical Chemistry for Medical Students 
Specially arranged for the first M. B. Course. By M. . PATTI 
MUIR, F.R.S.E. F cap. vo. 15. 6d. 

The Elements of Thermal Chemistry. By 
M.M. PATTISON MUIR, M.A., F.R.S.E., Fellow and Przlecté 
Chemistry in Gonville and Caius College, "Cambridg ze; assistec 
DAVID MUIR WILSON. 8vo. 12s.6d. : 

Compounds of Carbon; or, Organic Che- 
mistry, an Introduction to the Study of. By IRA REMSEN, Profes 
f Chemistry in the Johns Hopkins University. Crown 8vo 

An Introduction to the Study of Chemistry 
(INORGANIC CHEMISTRY). By the same Author. Crov 


The Elements of Chemistry. A Text-book 


for Beginners. By the Same. Feap. 8vo. 2s. 6d. 

Primer of Chemistry. By Sir Henry 
ROSCOE, F.R.S., formerly Professor of Chemistry in the Vi 

‘ ity, 7, the Owens College e, Manchester. With Numerous Illust 
tions. w Edition. With Questions. 18mo. 1s. 

[Science Primer 

Lessons in Elementary Chemistry, Inorganic 
AND ORGANIC. By the same Author. With Numerous IIlustrations 
and Chromolitho of the Solar Spec song of the Alkalies and Alk 
Earths. New Edition. Feap. 8vo. 4s. 6d. 

Inorganic and Organic Chemistry. A Com- 
= Treatise on Inorganic and Organic Chemistry. By Sir HENR’ 

ROSCOE, F.R.S., and Prof. C. “SCHORLE MMER, F.R.S. Wit 
Gicuaeen Medium 8vo. 
Vols. I. and Il.—INORGANIC CHEMISTRY. 
Vol. bage Non-Metallic Elements. New Edition, Thoroughly Rev 
ol. Il. Part |.—Metals. 18s. Vol. 11. Part 11.—Metals. 1 
Vol Til.  SRGANIC CHEMISTRY. 
TheC omg of the Hydrocarbons and their Derivatives. or Org 
Chemistry. With Numerous — ns. Fcur Parts. Parts 1., 
and IV.,2rs. each. Part III., 

A Series of Chemical ‘Problems, scandal 
with Special Reference to Sir H. E. Roscoe’s Less ons i 2m 
Chemistry. By Professor ‘T. E. THORPE, F.R.S. 

’ 1 of Students for the Government. Scien L : 

-xaminations. With a Preface by Sir HE NRY E. 'R SCOE, F. 
New Edition, with Key. 18mo. 2s. F 

A Treatise on Chemical Physics. 
THORPE, Ph.D., F.®8.S., Professor of Chemistry in the 
School of Science, and Prof. A.W. RUCKER. Illustrated 
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Metals and their Chief Industrial Applice 
TIONS. By ALDER WRIGHT, D.Sc., &c., Lecturer on Chen 
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BIOLOGY. 
ON THE COLOUR OF FLOWERS, as Illustrated 


in the British Flcra. By GRANT ALLEN. — I 





1ons. 





Crown 8vo. 35. €d. Nature Series. 
A TREATISE ON COMPARATIVE EMBRYO- 
LOGY. By F. M. BALFOUR, M.A., F.R.S., Fellow and Lecturer «f 
Trinity College, Cambridge. With Illustrations. Second Editicn, 
reprinted without alteration from the First Edition. In 2 vols. vo. 
Vol. I. 18s. Vol. II. 21s. : : ao 
A GENERAL TEXT-BOOK OF BOTANY. By 


ISAAC BAYLEY BALFOUR, F.R.S., Professor of Botany in the 
University of Oxford, and H. MARSHAL L WARD, Fellow of Chris t’s 






College, Cambridge, and Professor of Botany in Vo Royal Ir odin 

Engineering College, Cooper’s Hill. vo. In preparatic 
FIRST LESSONS IN PRACTIC AL BOT ANY. 

By G. T. RETTANY, M.A., F.1.S. oe Lecturer in Bctany at 


Guy’s Hospital Medical School. 18mo. 


A COURSE OF PRACTICAL INSTRUCTION 
IN BOTANY. By F. O. BOWER, M.A., F.L.S., Professor of 
Botany in the University of Glasgow. Second Editicn, Revised and 
Enlarged. Crown 8vo, 10s. 6¢. Orin Two Parts— 

Part I —-PHANER(i\GAMA—PTERIVDOPHYTA. 6s. 6a. 
Part IIL—BRYOPHYTA—THALLOPHYTA. 4s. 6¢. 


MEMORIAL NOTICES OF CHARLES DARWIN, 


F.R.S., &c. By T.'H. HUXLEY, F.R.S., = 1]. ROMANES, F.R.S 

ARCHIB: ALD” fers IKFE, F.R.S., and W. T. THISELTON D ig R: 

F. Po S. — from Nature. With a Ps rtrait engraved by C. H. 
NS. Crown 8vo. 2s. 6d. (Nature Series. 





A MANUAL OF ELEMENTARY PRACTICAL 


HISTOLOGY. By W. FEARNLEY. With Illustrations. Cr. § 


AN INTRODUCTION TO THE OSTEOLOG V 
OF THE MAMMALIA. By WILLIAM HENRY FLOWER, 
LL.D., F.R.S., Director of the Natural History Departments of the 
British Museum, late Hunterian Professor of Comparative Anatcmy 
and Physiology in the Royal College of Surgeons of E ngl: and. With 
numerous I]lustrations. Third Edition. Revised with the assistance 
of Hans Gavow, Ph.D , M.A., Lecturer on the Advanced Morpholo ey 
of Vertebrates, and Strickland Curator i in the University of Cambridge. 
Crown 8vo. tos. 6d. 

PRIMER OF PHYSIOLOGY. By 
FOSTER, M.D., Sec.R.S., Professor of Physiology in the University 
of Cambridge. With Numerous Illustrations. New Edition. 18mo. 15. 

A TEXT-BOOK OF PHYSIOLOGY. By the same 
Author. With Illustrations. Fourth Edition, Revised. 8vo. 215. 

THE ELEMENTS OF EMBRYOLOGY. By 
MICHAEL FOSTER, M.A., M.D., LL.D., Sec.R.S., Professor of 
Physiolog sy in the University of C: ambridge. Fellow of rit lity College, 
Cambridge, and the late FRANCIS M. BALFOUR ia LL.D., 


vO. 75. ¢ 


MICHAEL 










F.R.S., Fellow - Trinity College, Cambridge, and P: sorof Animal 
Morp holo gy inthe University. Second Edition, Revised. Edited by 
Apam SepGwick, M.A., Fellow and Assistant Lecturer cf Tri — 
College, Cambridge, and WaLtTeR HEAre, Demo nstrator in 

Morphological Laboratory of the University of Cambridge. W rith 


Crown 8vo. 1os. 6d. 
COURSE OF ELEMENTARY PRACTICAL 
PHYSIOLOGY. By Prof. MICHAEL FOSTER, M.D., Sec.R.S., 
&c., and J. N. LANGLEY, M.A., F.R.S., on of Trinity College, 
Cambridge. Fifth Edition. Crown 8v- a 7 

TEXT-BOOK OF THE PHYSIOLOGICAL 
CHEMISTRY OF THE ANIMAL BODY. Including an Accou nt 
of the Chemical Changes occurring in Disease. By A. GAMGEE 
M.D., F.R.S., formerly Professor of Ph rysiclogy in the Victoria U ni- 
versity, the Owens College, Manchester. 2 Vols. 8vo. With Illustra- 

[Vot. Ll. in the press. 


tions. Vol. I. 

STRUCTURAL BOTANY, OR ORGANO- 
GRAPHY ON THE BASIS OF MORPHOLOGY. To which are 
added the Principles of Taxonomy and Phytog raphy, and aGlessary 
of Botanical Terms. By Prof. ASA GRAY. LL.! 8vo. 10s. 6d. 

PRIMER OF BOTANY. sy Sir J. D. ate 
RCS... CR, M. D., La R.S., D.C.L. With ee pus Illustrations 
New Edition. 18mo tence Primers. 


THE STUDENT'S’ ‘FLORA OF THE sSRITISH 


ISLANDS. By the same Author. 3rd Edit., Revised. Globe8vo. 10s. 6d, 


AN ATLAS OF PRACTICAL ELEMENTARY 
BIOLOGY. By G. B. HOWES, Assistant Professor of Zoology, 
Normal School of Scieice and Royal School of agar With a Preface 
by Thomas Henry Huxtey, F.R.S. Roy wd 

ST RUCT ION 


Illustrations. 
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A COURSE OF PRACTICAL IN 


ELEMENTARY BIOLOGY. By T. H. HUXLEY, F. aes oa 
assisted bo H. N. MARTIN, M.A., M.B., D.Sc., F.R.S., Fel of 
Christ’s Colleg ge, Cambridge. New Edition, revised ar id extent ed by 


G. B. Howes, Assistant Professor f Zoology, Normal oy he ol of Science 





nd Royal School of Mines, and D. H. Scorr, M.A... Ph.D., A 
Professor of Botany, Normal Schcol of Science and Re yal School of 
lines. With a Preface by T, H. Huxrey, F.R.S. Cr. Svo. 10s. 6d 
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THOMAS HENRY HUXLEY, F.R.S. 18mo. Pn 
€ YiMIEYS 
LESSONS IN ELEMENTARY PHY SIOL CGY 
By the same Author. With Numerous Illustrations. New Edition 
Revised. Feap.8vo. 45. €d. - le eng : 
QUESTIONS ON HUXLEY’S PHYSIOLOGY 
FOR SCHOOLS. By T. ALCOCK, M.D. New Editicn. i8mo. 


Is. 6d. 

EUROPEAN BUTTERFLIES, A HAND-BCOK 
OF. By W.F.DE VISMES KANE, M.A., M.R.I.A., Member cf 
the Entomological ee - London, &c. With Copper Plate Illust:a- 
tions. Crown 8vo. Ios 

A LIST OF EU ROPEAN RHOPALOCERA, 
WITH THEIR VARIETIES AND PRINCIPAL SYNONY MS. 


Reprinted from the ‘‘ Hand-bock of European Butterflies.” Crown 
Svo. 15. 
MICRO-ORGANISMS AND DISEASE. An In- 


troduction into the Study of Specific Micro-Organisms. By E, KLEIN, 
M.D., F.R.S., Lecturer on General Anatomy and Physiology in tte 
Medical School of St. Bartholomew’s Hospital, London. With 122 
Illustrations. Third Edition, Revised. Crown 8vo. 


THE BACTERIA IN ASIATIC CHOLERA. By 
in preparation. 
ZOOL OGY. By Prof, a Ray 


A CHAPTER IN “DARW IN- 


A TEXTBOOK OF 
LAN KESTER, F.R.S. 
DEGENERATION : 





ISM. Bythesame Author. Illustrated. Crown 8vo. 2s. 6d. 
[Nature Series 

THE ORIGIN AND METAMORPHOSES OF 
INSECTS. By SIR JOHN LUBBOCK, M.P., F.R.S., D.C.L 
With Numerous Illustrations. New Edition. Crown he . 

ON BRITISH WILD FLOWERS CON Sete Set 
IN RELATION TO INSECTS. By the same Author. With 
Numerous Illustrations. New Edition. Crown 8vo. As éd. 

Vature Series. 
ait verte 2 RUETS, AND LEAV ES, By the 


same Authe ith Illustrations. Crown 8vo. 4s. 6d. 
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fSSONS IN ELEMENTARY ANATOMY. By 
= GEORGE MIVART, F.R.S., "peat. Enemy -sthebina ng 
at St. Mary’s Hospital. With upwards of 400 I}lustrations. 


6s. 6d. 
THE COMMON FROG. By the same Author. 
With Numerous Illustrations. wn 8vo. 35.6d. [Nature 


THE FE RTILIZATION “OF FLOWERS. 


fessor HERMANN MULLER. 
B. 





atomy 
Fcap. évc 


Series. 

By Pro- 

Translated and Edited by D’Arcy 
W. THuompPson, A., Professor of Biology in Cee, College 
Dundee. With a Preface by CuHartEs Darwin, F.R.S. With 
Numerous Illustrations. Medium 8vo. rs. 

FIRST BOOK OF INDIAN BOTANY. By 
DANIEL OLIVER, F.R.S., &c., Professor of Botany in University 
College, London, &c. With Numerous Illustrations, Extra Fecap. 8vo. 


6s. 6d. 
LESSONS IN ELEMENTARY BOTANY. By 
New Edition. Feay 


the same — wr. With nearly 200 Illustrations. 
ovo. 4s. 

A COU RSE OF INSTRUCTION IN ZOOTOMY 
(VERTEBRATA). By T. JEFFREY PARKER, B.Sc. Londen, 
Professor of Biology in the University of Otago, New Zealand. With 
Illustrations. Crown 8vo. 8s. 6d. 


LESSONS IN. ELEMENT sg-<ial BIOLOGY. _By 
the same Author. With Illustrations. 0. [/n the press. 

THE MORPHOLOGY OF THE SKULL. "By 
Prof. W. K. re F.R.S., and G. T. BETTANY., Illustrated. 


Crown 8vo. 


THE SCIENTIFIC EVIDENCES OF ORGANIC 
EVOLUTION. By G. J. ROMANES, M.A., LL.D., F.R.S. 
Zoological Secretary to the Linnean Scciety. Crown 8vo. 25. 6d. 


[Nature Ser 


DISEASES OF FIELD AND GARDEN CROPS, 
CHIEFLY SUCH AS ARE CAUSED BY FUNGI. By WORTH- 





INGTON G. SMITH, F.L.S., M.A.I., Member of the Scientifi 
= rittee R.H.S. With 143 New aggre ns, Drawn and Engraved 
m Nature by the Auther. "Fea », 8Svo. 45 
EL EMEN TS OF THE COMPARATIVE ANA- 


TOMY OF VERTEBRATES. Adapted from the German of ROBERT 
WIEDERSHEIM, Professor cf Anatomy, and Director of the Institute 
of Human and Comparative Anatomy in the University of Frieburg- 
in-Baden, by W. Newton Parker, Professor of Biol: gy in the 
University College of South Wales and Monmouthshire. With Addi- 
tions by the Author and Translator, With Two Hundred and Seventy 
Woodcuts. Medium 8vo. 12s. 6d. 


CO., LONDON. [6] 
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“OTTO” 
GAS-ENGIN E. 
OVER 27,000 SOLD. 
2-MAN TO 100 H.P. INDICATED. 

‘6 yy 

O-MAN OTTO” AND. PUMP, 

Suitable for Country Mansions. 
Pump can be disconnected at pleasure, and 
Engine used for other purposes, such as driving 
amateur's workshop, laundry machinery, chaff 
CROSSLEY BROSG., 

imi 


CROSSLEY’ 
CROSSLEY’S 





NEW, RARE, AND INTERESTING MICROSCOPIC OBJECTS. 


2 
Reproductive Organs of Orchis, Section saaptinta ra ane, Pollen- Section of Barbadoes Rock, showing Polycistina... . ‘ 
tue, and Ovary. Quite New ... ee «» I 6 Section through Head of Feetal Rat. Very Perfect 20 
Budding Stem of Citron 1 © | Actinomycosis in Section of Tongue of Cow 20 
Section through entire Bud of zy ily, ‘showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one Slide ... 20 
grains, Petals, &c., in situ 2 © Very fine Opaque Groups of Diatoms ... 25-5 35-5 45-5 and 5s. each 
Fertile Branch of Chara, showing Antheridia and “Archegonia «- I © | Type Slide of about seventy Diatoms from — } 2 ee 10 6 
Anatomy of Leaf, nine Pieces on one Slide 2 6 | Horizontal Section through entire Young Fro 20 
Antheridia and Aecaqems | of Moss, mounted. ‘separately on one | Five Typical Examples of Blood—from * fg Bird, Fish, Snake, and 
Slide ... eee ow. 2 0 | Frog—on one Slide - § 0 
Fungoid Blight of Grape Vine, ” Oidium Tuckeri t 6 | Transverse Section through entire Tooth of Horse. V ery Fine u« 6 @ 
Unicellular Plant, Protococcus viridis 7 ese t o | Spinning Organs of Silkworm - ee eve eve exe wo 2 6 
Yeast Plant, Torula Cerevisiz t o | Licmophora flabellata. Very Good oe I 0 


CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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DECORATE tw HOMES 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW pry 
GLACIER DECORATION. |J#t Se 


It can be applied to any window by any person without previous experience in the 
ise of the article. Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with dis ou able outlooks. 
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Write for Illustrated Pamphlet (500 Illustrations) and Sarple, p»st ra One e Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST: or to PERRY & CO., Wholesale Agents, Holborn Viaduct, I LONDON. 








"Printed by RIcHARD Cray anp Sons, LimirTeED, at 7 and 8 Bread Street “Hill, ‘Queen Victoria Street, in the City of panne 1, ard Publ i by 
MACMILLAN AND Co., atthe Office, 112 Fourth Avenue, New York.—TuHurRsvay, August 23, 18t 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH. 





No. 983, VOL. 38.] THURSDAY, AUGUST 30, 1888, [PRICE 15 CENTS. 
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R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 


PRICES. , a a 
Stand, with 1t-in. Ovject- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with 1-in. and j-in. 
Object-glasses... ... ... 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
i” a aes ae er 


4 4 0 
Full Descriptive Pamphlet sent on 
Application to 


8. &J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 1885. 





~THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 


A fully-illustrated Description will be sent on application. 





Now Ready, Vol. IX. Parts 2 and 3. 
Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
— jane be Samsion of Prof. H. P. BOWDITCH, of Boston ; 

- H. c MARTIN, F.R.S., of Balti ; Prof. H. C. 
WOOD, of Philadelphia, a lana 


By MICHAEL FOSTER, M.D., F.R.S. 


an “gor age! are now prepared to make drawings, woodcuts, andlitho- 

Sedans al both coloured and uncoloured, from microscopic or other 

Fm ns; also by means of photography to make reproductions in photo- 
ure, type blocks, photolithography, and various other processes. 
company areappointed Agents for the Microscopes of Zeiss. 
Catalogue will be sent on application, of the instruments used in 


tae’ and Physiological investigations which are manu- 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 








[All Rights are Reserved. 


PLATYSCOPIC LENS. 


BROWNING’S 





Engraved Real Size. 

A NEW ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

**If you carry a small Platysc«pic Pocket Lens (which every observer of 

Nature ought to do).””—GRaNT ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
mologists, as it focuses about three times as far from the object as the 
Coddington Lenses. This allows opaque objectsto be examined easily. — 

The Platyscopic Lens is made of four degrees of power, magnifying 


respectively ro, 15, 20, and 30 diams. ; the lowest power, having the largest 
field, is the best adapted for general use. 


The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
fying either 10, 15, 20, or 30 diameters, 18s. 6d. each power. 
Illustrated description sent free. 


JOHN BROWNING, 63 STRAND. LONDON, W.C. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 Ios., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScientiFic INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London 
Illustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 


Large 
Illustrated 
Catalogue, 

Pages, 
1200 Engraving 
Price 5s. 6d. 
Telephone No. 
6583. Telegraphic 
Address : 



















ST. TIBB’S ROW, CAMBRIDGE. 





ess : 
Negretti, London. 








CXXXViil 


NATURE 


[August 30, 1888 














OWENS COLLEGE, 


VICTORIA UNIVERSITY, MANCHESTER. 
SESSION 1888-89. 
PRINCIPAL—J. G. GREENWOOD, LL.D. 


ARTS, SCIENCE, & LA W DEPARTMENT. | 


Greek aun =_ Hulme Professor, J. STRACHAN, M.A. 

Greek Test. Criticism Prof. J.G. GREENWOOD, LL D. 

Latin ... a ad a a a iin tee 

Comparative Philology... § Prof. A.S. WILKINS, Litt. D. 

English Language ... «» Smith Professor, T. N. TOLLER, M.A. 

English Literature ... Prof. A. W. WARD, Litt D. 

Hebrew and Arabic Lecturer, Rev. L. M. SIMMONS, B A. 

French ote oes Lecturer, V. KASTNER B.-és-L. 

German Lecturer. H. HAGER, Ph.D. 

History ene ose Prof. A. W. WARD, Litt.D. 

Logic and Philosophy Prof. R. ADAMSON, M.A., LL.D. 

Political Economy ... Faulkner Professor, J. E.C MUNRO, LL.D. 

Prof. A. HOPKINSON, M.A., B.C.L. 

Prof. J. E. C. MUNRO, LL.M. 

Reader in Real) W. A. COPINGER, 

Property. &c. f§ _ rister-at-Law. 

ReaderinC m-) T. F. BYRNE, B.A., Bar- 
mon Law..../  rister-at-Law. 


Mathematics (Pure and Ap- ) Bever Professor, H. LAMB, M.A.. F.R.S 
oe ka ofessor, H. LAMB, M.A., F.R.S. 


plied)... .. 
j Langworthy Professor, ARTHUR SCHUS- 
one TER, Ph.D., F.R.S. 

\ Prof. T. H. CORE, M.A. 
Civil and Mechanical En- ) 

gineering ... oes «+» (Beyer Professor, OSBORNE REYNOLDS, 
Geometrical and Mechan- { LL D., F.R.S. 

ical Drawing ees ese 
Chemistry and Metallurgy.. 


Law Bar- 


Physics 


Prof. H. B. DIXON, M.A., F.R.S. 

Prof C. SCHORLEMMER, F RS. 
Lecturer, WATSON SMITH, F.C S. 
Lecturer, C. A. BURGHARDT, Ph.D. 
Beyer Professor, A. M. MARSHALL, F.R.S. 
Prof. W.C WILLIAMSON, F.R.S. 

Prof. W. BOYD DAWKINS, M.A., F.R.S. 
Professor, W. STIRLING, 


Organic Chemistry 
Technical Chemistry 
Mineralogy ... 
Zoology 
Botany pa eee on 
Geology and Palzontology 
| a ; ey § Brackenbury 
Physiology and Histology \ M.D., D.Sc. 
Freehand Drawing 
Harmony, &c. - «» Lecturer, H. HILES, Mus. D. 

With ASSISTANT LECTURERS in all the Principal 

Depariments. 

of the DAY CLASSES will be OPENED with an 
r'R’'-DUCTORY ADDRESS by Prof. ROBERT ADAMSON, on 
ESDAY, October 2, at 11.30 a.m 3 andthe SESSION of the EVENING 
ASSES with an AUDRESS by Mr. TAIT, on MONDAY, October 15, 


at 7.30 p-m. 


The SESSION 
IN 
TU 
CL 


There are two Halls of Residence associated with the College. 


Prospectuses of the different departments :— 
1. DAY CLASSES 
Il. MEDICAL DEPARTMENT. 
{1i. DEPARTMENT FuR WOMEN, 
IV. EVENING CLASSES, 
and also the Prospectuses of Entrance Scholarships and Exhibitions will be 
forwarded on application to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 

The WINTER SESSION of 1888-39 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Dr. CULLING- 
WORTH, at 3 p.m. 

TWO ENTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
460 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on the 26th, 27th, and 28th of 
September, and the subjects will be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and ‘‘ INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as alsoseveral Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 
neighbourhood receive Students for residence and supervision, and a register 
of approved lodgings is kept in the Secretary’s office. 

Piospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. Gzorce RenpDve. 
E. NETTLESHIP, Dean. 





LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wh» last week sent to his subscribers Conochilus volvox, with sketch and 
descr.ption. He also sent out Cristatella mucedo, Alcyonella fungosa, 
Leptodora hyalina, Brachionus pala. Lophopus crystallinus. Melicerta 
ringens, Stephanoceros, Argulus foliaceus, Volvox globator ; also Ameba, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. 


Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s. 
or Twelve Tubes for ros. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 


VICTORIA UNIVERSITY. | 


AN ENTRANCE EXAMINATION IN ARTS (introductory to the 
Faculty of Medicine) will be held in OWENS COLLEGE (MAN. 
CHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and (YORK- 
SHIRE COLLEGE (LEEDS), on MONDAY, September 24, and 
following days. 

A PRELIMINARY EXAMINATION (introductory to the Faculties of 
Art, Science, and Law) will be held in OWENS COLLEGE (MAN 
CHESTER), UNIVERSITY COLLEGE (LIVERPOOL), and YORK- 
SHIRE C\)/LLEGE (LEEDS), on MONDAY, September 24, and 
following days. 

Notice (7x writing) of intention to be present should be sent on or before 
MONDAY, September 10, to the UNIVERSITY REGISTRAR, from 
whom Conditions of Entrance, and further Particulars as to those and other 
Examinations can be obtained. 

Manchester, 1888. 








UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of 
SCIENCE (including the Indian School and the Department of Fine 
Arts) will begin on OCTOBER 3. ‘The Introductory Lecture will he given 
at 3 p.m. by Prof. E. Ray Lanxester, M.A., LL.D., F.R.S. 


PROFESSORS. 
- German. 
Chinese. 


F. ALTHAUS, Ph.D. 
Rev. S. BEAL. B.A. ... wes ooo 
EDW. SPENCER BEESLY, 

M.A. ase oe exe os ... Ancient and Modern History. 
CECIL BENDALL, M.A.... + Sanskrit 
Rev. T. G. BONNEY, D.Sc, 

F.R.S., F.G.S. eve eon ... Geology and Mineralogy (Yates Gold- 


smid Professorship). 
Rev. A. J. CHURCH, M A. -. Latin. 
T. W. RHYS DAVIDS, LL.D. 
Ph.D. ... por we ooo « Pali and Buddhist Literature. 
ANTONIO FARINELLI. L.B. ... Italian Language and Literature. 
J. A. FLEMING, M.A.. D.Sc. . Electrical ‘Technology. 
G. C. FOSTER, B.A, F.R.S. . Physics. 
H. S. FOXWELL, M.A. - Political Economy (Newmarch Pro- 
fesscr- hip). 
ALFRED GOODWIN, M.A. «. Greek. 
CHARLES GRAHAM, D.Sc., 
¥ ; . Chemical Technology. 


Ped Gx a ees ose : 
ALEXANDER HENRY, M.A., 





LL. pa oe . Jurisprudence. 
M. J. M. HTLL, M.A. . Mathematics. 
A. H. KEANE, B.A.... ose --. Hindustani. 
ALEX. B. W. KENNEDY, M. Inst. 
C.E., F.R.S.. 0 ove aap ... Engineering and Mechanical Techno 


logy. 
H. LALLEMAND, B.-és-Sc. «. French Language and Literature. 
E. RAY LANKESTER, M.A.,, 
LL.D., F.R.S. eee ose ... Zoology and Comparative Anatomy 
(Jodrell Professorship). 
ince ... Fine Arts (Slade Professorship). 
eee .. Hebrew (Goldsmid Professorship). 
HENRY MORLEY, LL.D. . English Language and Literature. 
A. F. MURISON, M.A. pm .- Roman Law. 
KARL PEARSON, M.A., LL.B.... Applied Mathematics. 
J. P. POSIGATE, M.A. wn ... Comparative Philology. 
W. RAMSAY, Ph.D., F.R.S. . Chemistry. 
CHARLES RIEN, Ph.D. ... .«.. Arabic and Persian. — 
G. CROOM RUBERTSON, MA. Philosophy of Mind and Logic (Gr.te 
Pr: fessorship). : 
E. A. SCHAFER, F.R.S.... .. Physiology (Jodrell Professorship). 
T. E. SCRUTTON, M.A., LE.B.... Constituuional Law and History. 
T. ROGER SMITH, F.R.1.B.A.... Architecture. 
L. F. VERNON HARCOURT, 
M.A., M.Inst.C.E 


A. LEGROS .. eee 
Rev. D. W. MARKS 


> 


Civil Engineering and Surveying. 


F. W. OLIVER, B.A., D.Sc. 
(Lecturer)... ove ove -» Botany. ’ 1 
Vacant oe ° ... Archaology (Yates Professorship). 


Scholarships, &c., of the value of £2coo may be awarded annually. 
Among these are included three Andrews Entrance Prizes of the ig 
£30 each, the Examination for which begins on SEPTEMBER 27. *he 
Regulations as to these, and any further information as to Classes, Prizes, 


&c., may be obtained from the SECRETARY. 
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GUY’S HOSPITAL MEDICAL SCHOOL. HERIOT-WATT COLLEGE. 


Principal : F. GRANT OGILVIE, M.A., B Sc., F.R.G.S. 





. The WINTER SESSION commrences on MONDAY, OCTOBER 1. 
The Hospital contains 695 Beds, of which 500 are in constant occupation. SESSION 1828-89 commences on MON DAY, October 8. ae 
There are Wards for Obstetric and Ophthalmic cases. and other special De- The COLLEGE is completely equipped for providing Higher TECH 
partments. Special Ciasses are held in the Hospital for Students preparing NICAL and COMMERCIAL EDUCA! ION. - 
for the Examinations of the University of London, and other Higher The Calendar of the College contains full information as to the Courses of 
d Examinations. Instruction, Classes, Laboratories, and Fees. It may be obtai:ed at the 
7 APPOINTMENTS. — The House Surgeoncies, House-Physiciancies, TREASURER’S OFFICE. 21 St. Andrew Square ; or from the Liprarian at the 
a Dresserships, and all other Appointments, are made str.ctly in accordance College, Price 6d.; by P st, 8d. ‘ . 
a, with the merits of the Candidates, and without extra payment. There are DAVID LEWIS, Treasurer, 
s also a large number of Junior Appointments, every part of the Hospital . ’ st . 
) ractice being systematically employed for instruction, so that students who | Treasurer ene ‘ul St. wy Square, 
B. ae completed their preliminary studies elsewhere may enter at once upon dinburgh, July 21, 1888. 
the practice of the Hospital. epee eee +c Queer Teeets 
ENTRANCE SCHOLARSHIPS.—Open Scholarship of 125 Guineas CITY AND GUILDS OF LONDON 
in Classics, Mathematics, and Modern Languages. Open Scholarship cf 
125 Guineas in Chemistry, Physics, and Biology. IN SIITUTeE. 
Ss. PRIZES are open to Students in their vari us years, amounting in the 
aggregate to more “~ During ~ past year — accommodation in TECHNICAL COLLEGE, FINSBURY. 
the PHYSIOLOGICAL and PaTHOoLoGicaL Departments has been greatly in- ~ p- 2c ae 
creased, and a STUDENTS’ C.ub has been opened in the Hospital, containing S. P, THOMPSON, Principal. 
a Dining Room, Reading Rcoms, and a large Gymnasium. DAY DEPARTMENT for Students not under 14 years of age. 
COLLEGE.—A Residential College is in course of erection upon a site ~ Heo - a . as 
immediately contiguous to the Hospital, to accommodate about Fifty ss College Courses of gr er ete tr Saenainey Loctunsanem, hed oh 
; A ss . * = shop and Drawing (Office for Mechanical Engineers, Electrical Engineers, 
he Students in addition to the Resident Staff of the Hospital. and Technical Chemists, commence on TUESDAY, October o 
N- For ee eg and Surther informnsion apply to the Dean, Dr. Panny, Chemical Laboratories specially organized for Instruction in Technical 
K- Guy’s Hospital, Lordon, S.E. + : “a 
‘i 7 es nates. P aaa asia rer 
n RS ES CEP eS: : =—7 ‘ee for Session, inclusive of Laboratories, orkshops, an rawing 
THE MIDDLESEX HOSPITAL | Office. £o. 
# MEDICAL SCHOOL | The Entrance Examination will take placeon WEDNESDAY, September 
- ° 26. at 100’clock a.m. 
K- | ~ Scholarshipsof £30 a y : ip « 
. INTER cr aa 39 ; > | Scholarships of £30a year each, and the Holl Scholarship of £20 a year, 
nd The W INT ER SESSION, 1888-89, will commence on MONDAY? | 21) tenable for two years, will be awarded (in accordance with the several 
October 1, when the Prizes will be distributed by Sir Arthur T. Watson: | aalia h lis of ‘hell Ressatnail 
Bart., Q.C., and an Introductory Address will be delivered by W. Fosters | °°p MnGS)‘O8 8G: FESUISS OF Ene Entrance 2 samea nee. . 
“4 Esq M.A : F.CS 7 . | For particulars of Scholarships and I eas an. apply at 
sq.. M.A. S. | the T nt <b nae Skas = : = sa 
er Two Entrance Scholarships (value £100 and £60) will be open for com- College, E.G. College, Leonard Street, City Road, E.C.; or at Gresham 
petition on September 27 and 28. | aia I WATNEY 
The School Buildings have been recently enlarged, comprising new Gutene oo } Hon. Secs. 
7 Theatre, Library, Physiological Laboratory, Matera Medica Museum, | = pi i EE sri aaa ae 
Students’ Room, and Luncheon Room. | * . 
Besides Scholarships and Prizes there are annually S1xTEEN REsIDENT | UWENS COL LEGE, MANCHESTER. 
; a Fi in og Special | PROSPECTUSES for the SESSION 1888-89 are NOW READY 
° he Composition Fee for the whole Medical Curriculum is £100. Special | —nEr TMENT < Te CCIENCE AW 
‘ine provision is made for Dental Students and for Candidates for the Preliminary at Spel. ved | aise CE, and LAW. 
ven cientific (M.B.) Examination. | peat JEPARTMENT for WOMEN. 
| 4-—DEPARTMENT of the EVENING CLASSES. 


‘ The Residential College adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden. | Ts 2c i tn Coat ‘ 
Prospectuses and all particulars may be obtained from the Resident | 5.—SCHOLARSHIPS, &c. (value £12 to £100 per annum). 
Medical Officer at the Hospital, or from ae Apply to Mr. Corni-4, Piccadilly ; or at the College. 

A. PEARCE GOULD, Dean. i a ae eae “ ; 
— ea an ke HENRY WM. HOLDER, M.A., Registrar. 


THE LONDON HOSPITAL AND er cc ee 
MEDICAL COLLEGE, MILE END, E.| UNIVERSITY COLLEGE, DU 


old- | The Post of ASSISTANT LECTURER in Natural Philosophy and 
. ~ — om " - ; mn |} DEMONSTRATOR in the Physical Labora ory in the Departuent of 
ae _—. id any ir pcan Gio tg ge tal gg 7 | Mathematics and Natural Philosophy is Vacant. Salary, £120 a Year. 
Princ a ns ey ees ee Seeeee WE oneness the Frince anc ‘Ihe successful Candidate will also be expected to take Work in Mathe- 
rincess of Wales on May 21, 1887, afford more than double the accommo- ye Busther EAs > he Giana oe Simcoe, SELL & 
dation which was prov ided formerly. matics. urther In ormation may be obtained irom Messrs. < vdsls & 
: 7 SMALL, Dundee, the Secretaries, with whom Applications must be lodged 
FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and by SEPTEMBER 8. 
£20, will be offered for cumpetition at the end of September to new Students. 7 


Pro- Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
tooGuineas in three instalments. All Residentand other Hospital Appoint- TH F Sol FNTI FI 6 LA NTERN SLI DES 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, One Receiving-Room Officer, and One Senior Dresser to 
Out eye ses Dressers and Maternity Pupils also reside in the Hospital. 
Special Classes for the Preliminary Scientific and Intermediate M.B. 
eamanations ra the University of London, cer the Primary and Pass E DWA = D WA R D, F. R. M .S., 
“xaminations for the Fellowship of the Royal College of Surgeons of mt 
hno- Engiand are held throughout the year. Special entries may be made for | 249 OXFORD STREET, MANCHESTER. 
Medical and Surgical Practice. . . 
f List for One Stamp. 
neem email is now in direct communication by rail and tram | _ wi aa a ; ‘ ‘ ———— 
with all partsofthe Metropolis, and the Metropolitan, Metropolitan District, 
omy East London, and Sradh aeean Railways nm Stations within a minute’s JOU RNAL OF THE ROYAL MICRO- 
walk of the Hospital and College. SCOPICAL SOCIETY. 


For prospectus and particulars apply personally or by letter to 

















Produced by E. WARD, MancuesTrr last Season, having been received 
with so much favour, he respectfully invites EAKLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 





(Published in February, April, June, August, October, and December), 
MUNRO SCOTT, Warden. To NON-FELLOWS 5s, per Number. 


=a ae Edited by FRANK CRISP, LL.B., B.A., one of the Secretaries of the 


CENTRAL INSTITUTION Society, with the assistance of A. W. BeEnNetTT, M.A., B.Sc., F.L.S. ; 


F. Jerrrey Bert, M.A., F.Z.S.; Joun Maya tt, Jun., F.Z.S.; R. 
OF THE 


— G. Hess, M.A., M.D.; and J. AkTHUR THomson, M.A., Fellows of 
. CITY AND GUILDS OF LONDON the Society. 
)- INSTITUTE. 


In addition to the TRANSACTIONS and PROCEEDINGS of the 
TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 


Society, this Journal contains as a special feature a CLASSIFIED SUM- 
~~ MARY OF CURRENT RESEARCHES relating to Zoology and Botany 
TRICAL, AND CHEMICAL ENGINEERS, under the direction of — 
W. C. Unwin, F.R.S., M.I.C.E.... .. Professor of Engineering. 


(more especially Invertebrata and Cryptogamia), and Microscopy, consisting 
of Abstracts of the principal Papers published in the leading Journals, 
Ww. E. AYRTON, F.R.S. 4... ..2 ee eee Professor of P 1ysics. 
H. E. Armstronc, Ph D., F.R.S.  ... Professor of Chemistry. 


Transactions, &c., of all countries. 7 ; a 
: No such a summary of the scattered periodical literature of British and 
). O. Henrici, Ph.D., F.R.S. .. .. .«. Professor of Mathematics. 
The new SESSION commences on OCTOBER 2, 1888. 





Foreign Biological and Microscopical work is elsewhere to be obtained, 
obviating as it does the difficulty that has hitherto been experienced by 
Zoologists, Botanists, and Microscopists in keeping au courant with what 


ually. The Matriculation Examination for Students entering for a complete . . hei 1! is I 
; . . : ee ‘ & —_ - s being done by w- TS O ‘ ntries. 
jue of Course, with a view of qualify ing for the Diploma, commences on TUESDAY, = one 4 ne by heen =~ - anions cheney ont ines ome ‘ pee 
The September 25. For further particulars apply to the Organizing Director, WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
rizes, Exhibition Road, London, S.W. London ; and 20 South Frederick Street, Edinburgh. 


ete = = 














FAUNA 


GASKOHLE UND DER KALKSTEINE 
PERMFORMATION BOHMENS. 
Dr. ANT. FRITSCH, 
Ord. 6. Professor der Zoologie an der Béhm. Universitit in Prag. 


Band. ii., Heft 3. 
Die Lurchfi-che: Dipnoi. 
Nebst Bemerkungen iiber Silwirche und Devenische Lurchfische. 
Veriffentlicht mit Subvention de wie Akademie der Wissenschaften in 
lien. 


Von der Geologischen Gesellschafi in London mit dem Lyell-Preise 
Ausgezeichnet. 


Pray : Selstverlag—in Com-nission bei FR. RIVNA™*. 


: Sa 


Mathematical Instrument Manufacturer to H.M. Government, Council <f 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 fcr 
Excellence of Construction of Mathematical Instruments, and the only 
GoLpD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


NOTICE OF REMOVAL. 


MR. BRYCE-WRIGHT has the t 





; onour of informing his Clients and the 
Public that he h S just comple ted the building of larger and more extensive 
Premises. suitable for his Mineralogical and Natural History Specimens. 
In future it is 1 that all communications be addressed to 


BRYCE-WRIGHT, 
MINERALOGIST AND EXPERT IN GEMS, 
The Museum, 26 Savile Row, London 
(OPPOSITE NEW BURLINGTON STREET). 


UNIVERSITY COLLEGE, LONDON. 


ENGINEERING DEPARTMENT. 


The Session ‘for Lectures and Laboratory Werk) commences on THURS: 
DAY, O 
rt f Machines, S i al muetienen, 
Materials, Steam Engine Mochine (ALEX. B. W. KENNEDY, F.R.S., 
Design and Drawing, &c. ... if ] M. In: t. C.E. 


Engineering Laboratory 


Civil Engineerirg 





‘ Do. Ho. 
. fi, F. VERNON HARCOURT 
eying ~~) “MLA., M. Inst. CE. , 
ing (with Labora-) 7. 4, FLEMING. D.Sc. M.A. 
lr. ROGER SMI?H, F.R.LB.A. 


e Classes, as well as the Classes in the Faculty of 
Science, and Particulars cf the Entrance and other Scholarships can be 
obtained from 


tory work}... 


Architecture s 
Full Particulars of th 


J. M HORSBURGH, M.A,, Secretary. 
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THE 

granted since 1865 have each year 
exceeded £ 1,900,000 sums assured ; 
a result maintained uninterruptedly 

for so long a period by no other Office in the United Kingdom. Funds, 

6} Mill.ous, increasing annually. 

STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. 100 Specimens, ass, 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


MOORE BROS.,, 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRALE SHOWROOM at 
49 HARDMAN STREET, LIVE RPOOL 
(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY RE INSPECTED 





THIS 

EDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACI 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 





SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp. Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 





PERKEN, SON, & RAYMENT, 


“OPTIMUS” Euryscope. 
5X4 7X5 9X7 10 X 8 5 
63/- 94/6 126/- 220/- 

“With such a large aperture (f/6 approx.), 


it serves as a portrait and group lens, as well 
as a landscape and copying objective. There 





is no doubt of its proving a most useful lens. 
—J. Traut Taytor, British Journal of | 44x34] 
Photography. 120/- | 


“OPTIMUS” Rapid Rectilinear. iM 
45/- 4/6 64/- 82/6 *127/6 142/6 180/- 


RAYMENT’S PATENT CAMERA. 


» Price includes 3 Double Dark Slides. 





99 HATTON GARDEN, LONDON. 
Discounts to the Trade only. 


et 





8 9 10 13 5 


*T should strongly recommenc 
Rayment’s Camera. Itis LIGHT, 
COMPACT, very RIGID, ane 
extends to about double the usual 


10X8 ib Su 
focus.” —A mateur Photograpner. 


212/- 


12X10‘' 15X12 


6} x43! 84x64 
| 258/- | 314/- 


145/- 168/- 
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SUBSCRIPTIONS TO 


d. 
i ie re a 
eT ee ee 
Qgattely. . kc ee Peewee GE 


To the United States, the Continent, &c. :— 
s. 

VOM 2 6 Ree KES eo OF 
coe os ilu al el alate 


Quarterly... . 


oanank 


To india, China, and Japan :— 
lO ae ae ee ee ee ee. 


Half-yearly . 2... 22 eee ee + © 16 
DN <6 Ks oan cen ees wae OT 


| AANAR 


C IARGES FOR ADVERTISEMENTS. 


[Three Linesin Column 2s. 6d. gd. per Line after. 
Ss 


. 
One-Eighth Page, or QuarterColumn. . . .0 18 6° 
Quarter Page, or Halfa Column . of 25 0 
Half a Page, or a Coluinn . eae 
Whole Page. .. . ene ‘ oe © 
YUoney Orders pears to MA CMILLAN & CO. 
YF FICE : 29 BEDFORD STREFT, Strann, W.C. 


F. H. (BUTLER, M.A.0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, §&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Scientific Ci l'ecticns and Apparatus of all kinds in Stock or to orc ’er 
Microsex pes; Microsc pica ul Glass— best English make— Slips from 3s. 6d 
per gross, Covers 3s. 3c. to 48. 6d. per oz. 5 Rack Boxes for 6 to 72Slides, 3d. to 
1s.; Boxes and Cabinets with or without Collections ; Card ‘Trays; Post 
Boxes ; Ores, Minerals, Rocks, F« ossils, from 3¢. each ; Students’ ¢ ‘ollections 
at especially cheap rates ; Zoolozical and Botanical Specimens supplied at 
short notice. A large series of Rock-sections and mounted Dia‘omacez on 
view. 


ag | received :—An extensive Collection of beautiful mineral specimens, 
both British and Foreign. The new rock-sections include Andesitic Dolerite 
(Zirkel, Zeztsch. d Geol. Ges., xxxiii., 28) from Drum: a on Point, Arran ; 

Basalt from Erray Burn, Mull, and Rhyolit e from Hawk Pike, Con’ston 







Excellent Copies of the actual, nataral Haudwriting also 
of Drawings, Music, even of elaborate Sketches, Pro 
grammes, Plans (up to Double-Elephant size), Shorthand , ard 
Type-Writing are easily, quickly, and cheaply produced bythe 


NATURE 


cxli 
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AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemb’e 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., 
London Wall, 


La.), 


London, and s2 Princess Street. Manchester. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, é&c., d&c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL HOUSE, 101 LEADENHALL STREET, 
LO 


Telegrams—‘‘ TONNERRE LONDON.” 














a 


OXYHYDROGEN LIMELICHT. 


SEASON 1888- 89. 
COMPRESSED GAS SYSTEM. 


Mest convenient, economical, portable, and safe for Lantern Work, Photo- 
graphy, Morse Code Signalling, Bl-wpipes for Brazing «and 
Welding, Balloon Inflation, and other uses. 


Theatricals, 


For Prices of highly-improved Steel Gas-Cy!inders and other Apparatus, 
address— 


HOWARD LANE & CO,, 
115, 116, 117 PALMERSTON BUILDINGS, 


OLD BROAD STREET, LONDON, E.C.. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT, 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 


| physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 


| Forsale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 


NOTICE OF REMOVAL. 


SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840. 
Mr. HENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES’S HALL. 


Mr. HENSON has just received some choice Cornish and 
Cumberland Minerals. 


JAMES R. GREGORY, 


Mineralogist and Geologtst. 
SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 
LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 
PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 
TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 
STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 
New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

And may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 
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COLLECTION. OF MINERALS 
FOR SALE. 


MR. HENSON, of 97 Regent Street, begs to announce that the two 
Magnificent Cabinets containing Minerals and Fossils will be sold by 
Auction at Messrs. STEVENS, King Street, Covent Garden, at their next 


Mineral Sale. 
SAMUEL HENSON 


(From 277 Strand), 
97 REGENT STREET, 
LONDON, W. 





BRITISH ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE, 
BATH MEETING, SEPTEMBER s5 to 12. 
PRESIDENT-ELECT : 
Sir FREDERICK J. BRAMWELL, D.C.L., F.R.S., M.Inst.C.E. 


The Journal, President’s Address, and other Printed Papers issued by the 
Association during the Annual Meeting will be forwarded daily by post to 
Members and others unable to attend, on application and prepayment of 
2s. 6d. to the Clerk of the Association, Mr. H. C. Srewarvson, Reception 
Room, Bath, on or before the first day of the Meeting. 


A. T. ATCHISON, Secretary. 





THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1883-89. 
FACULTIES OF ARTS AND SCIENCE. 
~The SESSION COMMENCES on MONDAY, October 1, 1888. 


Students under 16 are re quired to pass a Preliminary Examination. 

Syllabuses, containing complete information as to the various Courses of 
Instruction, Fees, Lecture-days and Hours, Entrance and other Scholar- 
ships, Prizes, & -, may be obtained from CornisH Bros., New Street, 
Birmingham, price 6c. (by post 8¢.). 












GEO. H. MORLEY, pecans 





‘UNIVERSITY ‘COLLEGE, VICTORIA 
UNIVERSITY, LIVERPOOL. 


The Work of the next Session will commence on OCTOBER r. Com- 
plete COURSES are arranged for Students intending to become Civil or 
Mechanical Engineers. 

I'he Engineering Prospectus may be obtained by application to the 
REGISTRAR. 


Very tastefully Printed on Superior Paper, beautifully Illustrated with 


1otographs, Coloured P ates. &c.. from recent Drawings, by Messrs. 


DENNING, GR Pr GER, and Procror and appropriately 
Boundin C loth Es xtra Gilt T oe iges, price 7s. 6d. Post free. 


PLANETARY AND STELLAR STUDIES 


OR, 
SHORT PAPERS ON THE PLANETS, STARS, & NEBUL&. 


By JOHN ELLARD GORE, 
F.R.A S., M.R.LA., F.R.G.S.L, ASSC.M.1.C E., Honorary Associate of 





the Liverpo > | Astron mical So-iety ; Author of ‘ ‘Southern Stellar Objects 
for Small Telescopes,” “* A Catalogue of Known Variable Stars,’’ “A 
Catalogue of Suspected Variable Stars,’ &c. 
*.* Fut. DeratLep Prosrecrus Post Free. 
& DROWLEY, 29 Ludgate Hill, E.C 


London: R)JPER 
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NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, ‘and others interested in the 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
Irish Markets of the week. 

The specialattention of Land Agentsisdirected tothe AGRICULTURIS1 
as one ofthe best existing papersfor Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London, E.C. Money Orders payable to C. and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional IIlustrations. 


Conducted by C. G. Barrett, J. W. DouGias, W. W. Fow.er,M.A,, 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 





This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 


London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
a ldress. 





On the rst of every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 


Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanica! News.- 
Proceedings of Societies. 

Price rs. 32. Subscription for One Year, payable in advance, 12s. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


OUTLINES OF. PHYSIOGRAPHY. 
THE MOVEMENTS OF THE EARTH. 


BY 


J. NORMAN LOCKYER, F.R.S., 


Correspondant of the Institute of France, Foreign Member of the Academy 

of the Lyncei of Rome, &c., &c.; Professor of Astronomical Physics in the 

Normal School of Science, and Examiner in Physiography for the Science 
"and Art Department. 


The Schoolmaster says :—‘‘ Mr. J. Norman Lockyer is the author of the 
latest and most general theory of the growth of the universe, and he affords 
another illustration of the fact that the men who devote the largest portion 
of their lives to original investigations in a particular field of knowledge are 
often the most successful in popularizing the facts of their science, and in 
preparing such simple accounts of them as can be understood, and will be 
found interesting by school boysand girls. . The book is to be followed by 
others on other parts of the extensive subject of phy siography. . The first 
instalment of Mr. Lockyer’s task is so well done that we are sure it will yield 
to all who enter on the study of this part of physiography in the connected 

way in which it is here laid out an ample and immediate reward.’ 


London: MACMILLAN & CO. 





must be paid for with the Beer. 


the manufacture of the ‘*S. N.’ 





Ss. Wi. STOw'=. 


In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 


* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 


Neither sugar, saccharum, nor any of the many new Brewing Materiais are used in 
’ Stout; it is Brewed entirely from the finest Malt and § 
Hops ; it is, too, more hopped than Stout is generally; therefore, besides being very 
nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, or 
anyone requiring a good strengthening beverage. It is a “‘Sound N/tritious” Tonic, 
and very much recommended by Medical men. 


WALTHAM BROTHERS, 
THE “HALF-GUINEA” ALE BREWERY, LONDON, S.W. 
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MESSRS, MACMILLAN & 60. PUBLICATIONS. 


MEDICINE. 


A TEXT-BOOK OF PHARMACOLOGY, THERA- 


PEUTICS, AND MATERIA MEDICA. By T. LAUDER BRUN- 
TON, M.D., D.Sc., F.R.C.P., F.R.S., Assistant Physician and 
Lecturer on Materia Medica at St. Bartholomew’s Hospital; Examiner 
in Materia Medica in the University of London. in the Victoria Uni- 
versity, and in the Royal College of Physicians. London ; late Examiner 
in the University of Edinburgh. Adapted tothe United "States Pharma- 
copeia, by Francis H. Wittiams, M.D., Boston, Mass. Third 
Edition. Adapted tothe New British Pharmacopeeia, 1885. 8vo. ats. 


TABLES OF MATERIA MEDICA: a Companion 


tothe Materia Medica Museum. By the same Author. With IIlustra- 
tions. New Edition, Enlarged. 8vo ros. 6d. 

A TEXT-BOOK OF PATHOLOGY. By D. J. 
HAMILTON, Professor of Pathological Anatomy, University of 
Aberdeen. With Illustrations. 8vo. [Jn the press. 


MICRO ORGANISMS AND _ DISEASE. An 


ieeetuctee into the Study of Specific Micro-Organisms. By E. 


KLEIN, = Xs + ok. With ‘121 Illustrations. ‘lhird Edition, 
fcioed. rown 8vo. 
THE BACT ERIA- IN ASIATIC CHOLERA. 


By the same Author. Crown 8vo. [ln preparation. 


TEXT- BOOK OF PATHOLOGICAL ANATOMY 
AND PATHOGENESIS. By Prof. ERNST ZIEGLER, of Tiibin- 
gen. ‘Translated and Edited for English Students by DonaLp 
Maca.ister, M.A., M.D., B.Sc., F.RC.P., Fellow and Medical 
Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s 
Hospital, and Teacher of Medicine in the University. With Numerous 
Illustrations. Medium 8vo. 

Part IL —-GENERAL PAT HOLOGICAL ANATOMY. Second Edition. 


pavit SPECI AL PATHOLOGICAL mong pin eae I,— 
VIII. Second Edition. r12s. 6d. Sections IX.— 12s. 6d. 

LESSONS ON PRESCRIPTIONS ‘AND THE AR’ 
OF PRESCRIBING. By W. HANDSEL GRIFFITHS, Ph.D., 
L.R.C.P.E. New Edition. Adapted to the Pharmacopeeia, 1885. 
Smo. 35. 6d. 


PHYSICAL GEOGRAPHY AND GEOLOGY. 
THE RUDIMENTS OF PHYSICAL GEOGRA- 


PHY FOR THE USE OF “as SCHOOLS ; with a Glossary 
of Technical Terms employed. By H. F. BLANFORD, F.R.S. New 
Edition. with Illustrations. Globe 8vo. 2s. 6d. 

PRIMER OF PHYSICAL GEOGRAPHY. By 
ARCHIBALD GEIKIE, LL.D., F.R.S., Director-General of the 
Geological Survey of Great Britain and Ireland, and Director of the 
Museum of Practical Geology, London, formerly Murchison Professor 
of Geology and Mineralogy in the University of Edinburgh, &c. With 
Numerous Illustrations. New Edition. With Questions, 18mo. 1s. 

[Sctence Primers. 


ELEMENTARY LESSONS IN PHYSICAL GEO- 
GRAPHY. 3y the same Author. With Numerous Illustrations. 
New Edition. Feap. 8vo. 4s. 6d. 

QUESTIONS ON THE SAME. 1s. 6d. 


PRIMER OF GEOLOGY. By the same Author. 


With Numerous Illustrations. New Edition. 18mo. 1s. 
[Science Primers. 


CLASS-BOOK OF GEOLOGY. ‘By the same 
Author. With upwards of 200 New Illustrations. Crown 8vo. 1os. 6d. 
TEXT-BOOK OF GEOLOGY. 3y the same 
Author. With Numerous Illustrations. Second Edition, Sixth Thou- 

sand, Revised and Enlarged. 8vo. 28s. 
By the 


OUTLINES OF FIELD GEOLOGY. 
same Author. With Illustrations. New Edition. Extra Fcap. 8vo. 
35. _ 

THE SCENERY AND GEOLOGY OF SCOT 
LAND, viewed in connection with its Physical Geology. By the 
same Author. With Numerous Illustrations. Crown 8vo. 12s. 6d. 

PHYSIOGRAPHY. An Introduction to the Study 


of Nature. By THOMAS HENRY HUXLEY, F.R.S. With Numer- 
ous Illustrations, and Coloured Plates. Crown 8vo. 6s. 


OUTLINES OF PHYSIOGRAPHY—THE MOVE- 
MENTS OF THE EARTH. By J. NORMAN LOCKYER, 
F.R.S., Correspondent of the Institute of France, Foreign Member of 
the Academy of the Lyncei of Rome, &c., &c.; Professor of Astro- 
nomical Physics in the Normal School of ‘Science, and Examiner in 
Physiography for the Science and Art Department. With Illustrations. 
Crown 8vo. Sewed, 1s. 6d. 


A TREATISE ON ORE DEPOSITS. By J. ArTHUR 


PHILLIPS, F.R.S., V.P.G.S., F.C.S., M.Inst.C.E., Ancien Eléve de 
Ecole des Mines, Paris ; paren of ‘‘A Manual of Metallurgy, «The 
Mining and Metallurgy of Gold and Silver,”” &e. With Numerous 
Iustrations. 8vo. 255. 


 ANTH ROPOLOGY. 


ASHION IN DEFORMITY, as Illustrated in the 
"ae of Barbarous and Civilized Races. By Prof. FLOWER, 
F.2#.S., F.R.C.S. With Illustrations. Crown 8vo. 2s. 6d. 

[Nature Series. 
ANTHROPOLOGY. An Introduction to the Study 
of Man and Civilization. By E. B. TYLOR, D.C.L., F.R.S. With 
Numerous Illustrations. Crown 8vo. 7s. 6d. 


AGRICULTURE. 


AGRICULTURAL CHEMICAL ANALYSIS, A 
Hand-book of. By PERCY FARADAY FRANKLAND, Ph.D., 
B.Sc., F.C.S., Associate of the Royal School of Mines, and Demonstia- 
tor of Practical and Agricultural Chemistry in the Normal Schcol of 
Science and Royal School of Mines. South Kensirgton Museum. 
Founded upon ‘‘ L eitfaden fir die Agriculture Chemische Analyse,’ 
von Dr. F. Krocxer. Crown 8vo. 7s. €d. 

DISEASES OF FIELD AND GARDEN CROPS, 
chiefly such " are caused by Fungi. Py WORTHINGTCN G, 
SMITH, F.L. M.A.1., Member of the Scientific Committee of the 
R.H.S. With» 143 Illustrations, Drawn and Engraved from Nature by 
the Author. Fceap.8vo. 4s. 6d. 

ELEMENTARY LESSONS IN THE SCIENCE 
OF AGRICULTURAL PRACTICE. By HENRY TANNER, 
F.C.S., M.R.A.C., Examinerin the Principles of Agriculture under the 
Government Depar tment of Science; Director of Education in the 
Institute of Agriculture, South Kensington, Lond: n; sometime Pro- 
fessor of Agricultural Science, University College, Aberystwith, Fcap. 
8vo. 35.6d. 

FIRST PRINCIPLES OF AGRICULTURE. By 
the same Author. 18mo. 1s. 

THE PRINCIPLES OF AGRICULTURE. A 
Series of Reading-Books for use in Elementary Schools. By the same 
Author. Extra Fcap. 8vo. 

I. ‘The Alphabet of the Principles of Agriculture. 6d. 
Il. Further Steps in the Principles of Agriculture. rs. 
III. Elementary School Readings on the Principles of Agriculture for the 
Third Stage. 15. 


POLITICAL ECONOMY. 
THE CHARACTER AND LOGICAL METHOD 
OF POLITICAL ECONOMY. Ry J. E. CAIRNES, LL.D., 


Emeritus Professor of Political Economy in University College 


London. New Edition. Crown 8vo. 55 

GUIDE TO THE STUDY OF POLITICAL 
ECONOMY. By Dr. LUIGI COSSA, Professor in the University ot 
Pavia. Translated from the Second Italian Edition. With a Preface 
by W. STANLEY Jrvons, F.R.S. Crown 8vo. 4s. 6d. 

POLITICAL ECONOMY FOR’ BEGINNERS, 
WITH QUESTIONS. By — LICENT GARRETT FAWCETT. 
Fourth Edition. 18mo. 2s. 6d. 

A MANUAL OF POLITICAL ECONOMY. By 
Right Hon. HENRY FAWCETT, F.R.S. Sixth Edition, Revised 
with a Chapter on ‘* State a and the Nationalizationof the Land,’ 
andan Index. Crown 8vo. 

AN EXPLANATORY DIG EST OF THE ABOVE. 
By CYRIL A. WATERS, B A. Crown 8vo. 2s. 6d. 

WEALTH AND PROGRESS. A Critical Exa- 


mination of the Wages Question and its Economic Relatiun to Social 


Reform. By GEORGE GUNTON. Crown 8vo. 6s. 
PRIMER OF POLITICAL ECONOMY. By W. 

STANLEY JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 
THE ECONOMICS OF INDUSTRY. By A. 


MARSHALL, M A., Professor of Political Economy in the University 
of Cambridge, and MARY P. MARSHALL, late Lecturer at Newn- 
ham Hall, Cambridge. Extra Feap. 8vo. 2s. 6d. 

M.A.; 


ECONOMICS. By ALFRED MarsHALt, 
Professor of Political Economy in the University of Cambridge. 2 Vols. 
8vo. (/n the press. 

THE PRINCIPLES OF POLITICAL ECONOMY. 
By Prof. HENRY SIDGWICK, M.A., LL.D., Knightbridge Pro- 
fessor of Moral Philosophy in the University of Cambridge, &c., Author 
of ‘‘ The Methods of Ethics.’”” Second Edition, Revised. 8vo. 16s. 

POLITICAL ECONOMY. By Francis A. WALKER, 
M.A., Ph. D., Author of *‘ Money,”’ ‘‘ Money in its Relation to Trade,” 
&c. 8vo. 12s. 6d. 

A BRIEF TEXT-BOOK OF POLITICAL 


ECONOMY. By the same Author. Crown 8ve. 6s. 62. 


THE WAGES QUESTION. fy tke same Author. 


8vo. 145. 


MACMILLAN & CO., LONDON. [7] 
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CLARENDON PRESS NEW AND 


COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS AND FE . By Dr. A. 
DE BARY. Translated and Annotated by F. O. 4 sn A F. Rates 
and D. H. Scorr, M.A., Ph D., F.L.S. With 241 Wootens and an 
Index, Royal 8vo, half-morocco, 22s. 6d. 

“Deserves the enthusiastic praise of all competent botanists.”— 
Atheneum. 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOGY OF P LANTS. A New Edition-of Sachs’s ‘‘ Text- 
book of Botany.” Book II. By Dr. K GOE BEL, Professor in the 
University of Rostock. ‘Translated by H. F. GARNSE y, M A., and 

Revised by I. B. BaLrour, M.A., F.R.S  Profe ssor of Botany, Oxford 

With 407 Woodcuts, Royal 8vo, hz A wa CO, 218. 

As a clear, succinct, and scholz rly abstract of all that is known up to 

date as to the morphol of plants from the highest to the lowest it will hold 

pang tees, of ry —Academy. 

LECTURES ON THE PHYSIOLOGY OF PLANTS. 

ju _ IUS VON SACHS. Translated by H. Marsuatt Warp, 
M A., F.L 
i RL E. College. C ooper’s Hill. With 455 Woodcuts. Royal 
8vo, half-morocco, 315. 6d. 

**Gives the fullest and clearest account ot vegetable physiology in its 
present condition.” — Atheneum. 

*.* These three works are intended by Prof. J. von Sachs to supersede 
his * Text-book of Botany,” the second edition of the authorized English 
translation of which was published in 1882, and which it is not proposed to 
rE vrint 

% An unde rtaking which must earn the heartiest thanks of English students 
of botany.’’- -Nature. 

COMPARATIVE MORPHOLOGY AND BIOLOGY OF 
THE FUNGI, MYCETOZOA, AND BACTERIA By A 
BARY. Authorized English Translation by H. E. F. Garnsey, %, : 
Revised by I. B. BALFour, M.A., M.D., F.R S., Professor of Botany, 
Oxford. With 198 Woodcuts, Royal 8vo. half-morocco, 22s. 6d. 

‘The most thorough and comprehensive treatise upon these groups which 
has appeared in any lang zuage.”—Nature. 


LECTURES ON BACTE RIA. By Dr. A. DE Bary. 
Authorized Translation by , . F. Garnsey, M.A. _ Revised by 
I. BAyLe Y BALrour, F vs. B gi Sa of Botany, Oxford. Crown 
8vo, Cloth, 6s. 

*," “An important ¢ »ntribution to the literature of Bacteria, and gives 

a succinct and accurate pi ture of the subject.”’—Note by Pror. BAYLEY 

BALFOUR, 


“ 


mn ellow of Christ’s College, Cambridge, ahd Professor of 


—_—_., 


STANDARD SCIENTIFIC WORKS. 


ELECTROSTATICS. Being Vol. I. of the Mathematical] 
Theory of Electricity and Magnetism. By H. W. WATSON, D.Sc. 
F.R.S., formerly Fellow of Trinity College, Cambridge; and S. }’ 
BURB U RY, M.A, formerly Feliow of St. John’s College, Camb ridge 
8vo, Cloth, ros. 6d. 


ELEMENTS OF PROJECTIVE GEJMETRY. By 
LUIGI CREMONA, Foreign Memb.R.S.Lond., Professor of Mathe. 
matics in the University of Rome. Translated by CHArLEs Levupes. 
porF, M.A., Fellow of Pembroke College, Oxford. 8v: o, ¢ ‘loth, 125. 6d. 

**An_ invaluz able addition to our geometrical text-box oks.” ig ] 





A TREATISE ON STATICS. By G. 4 MINCHIN, M. A. 
Third Edition. 8v Ds Cloth, Vol. I, 9s. ; Vol. 16s. 
“* By far the best treatise on statics in ‘the English, one age.’ —New 44 ork 





‘*A most important work ; in fact, one of the best treatises of the res , 
Nature. 


NEW EDITION OF PROF. ROL ‘ _ S “FORMS OF ANIMAL 
LI 


FORMS OF ANIMAL LIFE. A Manual of Comparative 
Anatomy, with Descriptions of Selected Types. By the late GEORGE 
ROLLESTON, D.M., F te Revised and Enlarged by W. 
mse ATCHETT JACKSON, M A. Royal 8vo, Cl.th, 36s. 5 
A text-book of zoology, in ron respects the most c nae that 

"te as yet appeared in the English language.”,—O2zford Magazine. 

“Inc »ncluding we acknow ledge i in the fullest degree the sing rail arly pains 
tz aking and consc 1entious manner in which Mr. Jackson has fulfilled his task, 
and the signal service he has _thereby readered to zodlo gists. ‘ Forms of 
Animal Life’ is a unique book.” —Nature. 


A TREATISE ON HEAT. With numerous Woodcuts 
and Diagrams. By BALFOUR STEWART, LL.D., F.R.S._ Fifth 
Edition, Extra Feap. 8vo, Cloth, 7s. 6d. [Just published. 
COMPLETION OF PROF. PRESTWICH'S “GEOLOGY.” 

GEOLOGY : CHEMICAL, PHYSICAL, AND STRATI. 
GRAPHICAL. By J. PRESTWICH, M.A., F.R.S:; Professor of 
Geology. Oxford. Royal 8vo, Cloth, with Maps "and Illustrations. Vol. 
I., Chemical and Physical, 25s. Vol. 3) , Physical and Stratigraphical, 
with New Geological Map of Europe, 36s ‘ 

lhe Map of Europe, on Roller, or in Cloth C ase, separately, 5s. 
“Stands out from the long range of modern treatises.” —A cademy. 


FULL CLARENDON PRESS CATALOGUES POST FREE ON APPLICATION. 


LONDON : 


HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, E.C. , 
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PRISM | POLARISCOPE FOR - PROJECTION Gives better results than any other om 


For Particulars of POLARISCOPES 
y and MICRO-POLARISCOPES _ for 
Screen Projection, LANTERN MI- 
FF CROSCOP ES, OPTICAL and ELEC- 
tS see? ans TRIC LANTERNS, SLIDES, &c.,see 
ar S| Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrtp- 
tion for Colleges, Institutions, &c. 






Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 
Manufacturing Opticians to the Queen 
M : and the Government, Agents by Ap- 
ITTV UT TVET ROOTHUHEHITHTTVPRUPRET Ti ] Pointment to the Science and'Art Dept. 
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THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 








giving a much more open 
scale, combined with 
greater length of range. 
[t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 
scribed as the 


‘*Aneroid of the 
Future.” 





J.J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 





R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 


PRICES. £80: 
Stand, with 1-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with I-in. and }-in. 
Object-glasses... ... .. 3 3 0 


Stand, with 1 Eye-piece, 4-in. 
and +4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 


, 2 ee 440 
é ‘ : Full Descriptive Pamphlet sent on 
= Application to 





R. & J. BECK, 68 Cornhill London, E.C. 


GOLD MEDAL, 
International Inventions Exhibition, 188s. 











[PRICE 15 CENTS. 








(All Rights are Reserved. 





THE 


RAIN-BAND SPECTROSCOPE. 











—— a 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used, 


Price, in Morocco Leather Case, £3 8s. 6d. 
fllustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 


NEGRETT!I AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 


PRICE £3 ros., 
With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScrenTiric INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London 
Illustrated Description 
ost Free. 





















NEGRETTI & ZAMPRA’S 
Large 
Illustrated 
Catalogue, 
600 Pages, 
1200 Engravings, 
rice 5s. 6d. 

= Telephone No. 
6583. Telegraphic 
Address : 
Negretti, London, 
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UNIVERSITY COLLEGE, LIVERPOOL, 


VICTORIA UNIVERSITY. 
SESSION 1888-89. 
PrincipaL—G. H. RENDAL L, M.A. 


PROFESSORS AND LECTURERS. 





Greek ss. «se eee eee Prof. G. H. RENDALL, M.A. 

Latin coo cee «ce «cee Prof. H. A. STRONG, M.A., LL.D. 
French ws ee «ee Lecturer—VICT. IR OGER 

German ... «. Lecturer—KUNO MEYER. Ph.D., M.A. 
Italian . Lecturere—EUGENIO LONDINI, DCL. 


English L iterature. . Prof. A. C. BRADLEY, M.A. 

History .. .. Prof. J. M. MACKAY, M.A. 

Philosophy and Logic «. Prof. JOHN McC UNN. MA. 

Mathematics ... .. Prof. F. S. CAREY, M.A. 

Physics ies . Prof. OLIVER L ODG m. Blatd, eSe., F. RS. 
Engineering ... .. «.- Prof. H.S. HELE SH AW, M.Inst.C.E. 
Natural History .. .. Prof W.A HERDMAN, D.Sc.,F.E.S.,F.R S.E. 
Chemistry «. Prof. J. CAMPBELL BROW N. by Se., F.1.C. 

. Prof. R. Al 23 M. STEVE SON, M.A. 

. Lecturer—E. K. GONN M. A. 

paar fLecturer—R. i. H ARVEY GIBSON, M. A., 
POTANY ewe wee tee -} §.R.S.E. 


. Prof. T. R. GLYNN. M.D., F.R.C.P. 









BR a as 
P. litical Economy 


Medicine 


Surgery... . Prof RUSHTON PARKER. B Sc., F.R.C.S 
Anatomy ... «. Prof. W. MITCHELL BANKS, M.D., F.R.C.S. 
Physiology «. Prof. RICHARD CATON, M.D,M R.C.P. 
Pathology «- Prof. ALEXANDER B: ~— M.B. 
Midwifery . Prof. |OHN WAILLACE, M.D 


Materia Medica ... ... Prof. WILLIAM CARTE R M.D., LL.B., B.Sc. 
Medical Jurisprudence.. Prof. F. T. PAUL, F.R.C.S. 


The NEW SESSION commences on OCTOBER 1. 
The sae emenes may be obtained by ap a to the REGISTRAR. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Fifteenth Session of the Department of Science, Technol »gy, and 
Arts. and the Fifty-eighth Session of the Department of Medicine, begin 
MONDAY, October 1, 1888. 


The Classes prepare for Professions, Commerce, and the Universities. The 


Physical, Chemical, Biological, and Engineering Laboratories, and the 
Weaving Sheds, Dye-house, and ‘Printing-Rooms will be open daily for 
Practical Work. 

The following Prospectuses may be had Free from the SEcRETARY :— 

1. Prospectus of all Day-Classes in the Department of Science, Technology, 
and Arts. 

2. Prospectus of Classes for Occasional and Evening Students. 

3. Prospectus of Classes in Civil and Mechanical Enzineering. 

4. Prospectus of the Department of Medicine. 


CITY AND GUILDS OF LONDON 
INSTITUTE 
FOR THE ADVANCEMENT OF TECHNICAL EDUCATION. 
CENTRAL INSTITUTION, KENSINGTON. 





The Courses of Lecture, 

MATHEMATICS, ENGINEERING, PHYSICS, and CHEMISTRY 
will reconmmence on TUESI)AY, October 2. A Preliminary Examination 
for Students intending to take a Complete Course of Instruction, or com- 
peting for Scholarships, will be held on SEPTEMBER 25 to 28. 

Particulars «f the Complete Courses of Instruction suitable for ENGIN- 
EERS, ELECTRICAL ENGINEERS, and CHEMICAL ENGINEERS, 
and of the Special or Partial Courses, may be obtained on en to the 
Pxincipat CLERK, Central Institution, Exhibition Road, 


JOHN WATNEY, ica i 
WALTER S. PRIDEAUX, f 0: Secs. 


THE MIDDLESEX H)SPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1888-89, will commence on MONDAY; 
October 1, when the Prizes will be distributed by Sir Arthur T. Watson, 
Bart., Q.C., and an Introductory Address will be delivered by W. Foster; 
Esq., M.A., F.C.S. 

‘Two Entrance Scholarships oo &too and £60) will be open for com- 
petition on September 27 and 2 

The School Buildings sci been recently enlarged, comprising new 
Theatre, Library, Physiological Laboratory, Materia Medica Museum, 
Students’ Room, and Luncheon Room. 

Besides Scholarships and Prizes there are annually S1xTEEN RestpENT 
Hospital Appointments open to Students. 

The Composition Fee for the whole Medical Curriculum is roo. Special 
— is made for Dental Students and for Candidates for the Preliminary 

cientific (M.B.) Examination. 

rhe Residential College adjoins the Hospital, and provides accommodation 
én thirty Students and a Resident Warden. 

Prospectuses and all particulars may be obtained from the Resident 


Medical Officer at the Hospital, or from 
A. PEARCE GOULD, Dean. 





Laboratory, and Workshop Instruction in - 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Daphnella Wingii, with sketch and 
description. He also sent out Cristatella mucedo, Alcyonella fungosa. 
Paludicella Ehrenbergi, Leptodora hyalina, Brachionus pala. Melicerra 
ringens, Stephanoceros, Argulus foliaceus, Volvox globator; also Amceba, 
Hydra, Vorticella, Crayfish, and other Specimens for (Huxley and Martin’s) 
Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T, P. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months “ae of £1 13., 
or Twelve Tubes for 10s. 


Portfolio of Drawings, Eleven ~apbig 1s. each. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1888-89 will commence on OCTOBER 11, 
when an ered Address will be delivered by Dr. CULLING- 
WORTH, at 3 

TWO EN’ TRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Sundiaetion will be held on the 26th, 27th, and 28th of 
September, and the subjects wil! be Chemistry and Physics, with either 
Botany or Zoology, at the option of Candidates. 

Special Classes are held ee ee the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and “INT MEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON 

An additional Laboratory for the teaching of advanced Physiology has 
been recently provided. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
dessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Clergymen, and private families residing in the 
neighbuurhood receive Students for residence and supervision, and a register 
of approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Medical Secre- 


tary, Mr. GzorGe RENDLE. 
E. NETTLESHIP, Dean. 


GUY’S HOSPITAL MEDICAL SCHOOL. 
The WINTER SESSION commences on MONDAY, OCTOBER 1. 


The Hospital contains 695 Beds, of which 500 are in constant occupation. 
There are Wards for Obstetric and Ophthalmic cases. and other special De- 
partments. Special Ciasses are held in the Hospital for Students preparing 
for the Examinations of the University of London, and other Higher 
Examinations. 

APPOINTMENTS. — The House Surgeoncies, House-Physiciancies, 
Dresserships, and all other Appointments, are made strictly in accordance 
with the merits of the Candidates, and without extra payment. There are 
also a large number of Junior Appointments, every part of the Hospital 
practice being systematically employed for instruction, so that students who 
have completed their preliminary studies elsewhere may enter at once upon 
the practice of the Hospital. 

ENTRANCE SCHOLARSHIPS. —Open Scholarship of 125 Guineas 
in Classics, Mathematics, and Modern Languages. Open Scholarship of 
125 Guineas in Chemistry, Physics, and Biology. 

PRIZES are open to Students in their various years, amounting in the 
aggregate to more than £300. During the past year the accommodation in 
the PHYSIOLOGICAL and Patnovocic: AL Departments has been greatly | in- 
creased. and a STuDENTS’ C.uB has been opened in the Hospital, containing 
a Dining Room, Reading Reoms, and a large Gymnasium. 

COLLEGE. —A Residential College is in course of erection upon a site 
immediately contiguous to the Hospital, to accommodate about Fifty 
Students in addition to the Resident Staff of the Hospital. 

For Prospectus and further information apply to the Dean, Dr. Perry, 
Guy’s Hospital, London, S.E. 








ST. BARTHOLOMEW’S HOSPITAL | 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Wom in the Subjects of 
the Preliminary Scientific and Intermediate Sc. Examinations of the 
University of London will commence on OCTOBER x and continue till 
July 1889. 

Fee for the whole Course, £18 18s., or £16 16s. to Students of the 
Hospital; or £5 5s. each for Single Subjects. 

There is a Special Class for the January Examination. : 

For further Particulars apply to the WARDEN OF THE COLLEGE, 5t. 

3artholomew’s Hospital, London, E. 


A Hand-book forwarded on Application. 


FOR SALE.—The Valuable Collection of 
BIRD-SKINS made by the late H. Pryer, C.M.Z.S., during his long 
residence in Japan. —Apply to Mr. E. W. JANSON, Natural History 
Agent, 35 Little Russell Street, London, W.C. 
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Sali bp Auction. 


VALUABLE EXOTIC AND BRITISH LEPIDOPTERA. 
MR. J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
September 11, at half-past 12 precisely, a Collection of Exotic Lepido- 
ptera in Exceptionally Fine Condition, comprising the Greatest Rarities 
from Amboina, Sumatra, Bhutan, China, Burmah, South America, 
Africa, &c., including new and recently-described Species of Ornitho- 
pteras, Papilios, Morphos, and other Handsome Genera, all in Fresh 
and Unblemished Condition, many having been selected from a large 
number of Specimens. Also a Fine Collection of British Lepidopteta, 
Cabinets, &c. 

On View the Day Prior from 2 till 5 and Morning of Sale, and Catalogues 

had ten days previously. 


GUY’ 'S HOSPITAL MEDICAL SCHOOL. 


OPEN SCHOLARSHIPS. 

A Scholarship of the value of 125 Guineas will be offered for Open Com- 
petition on WEDNESDAY, September 26. Subjects of Examination : 
Classics, Mathematics. and Modern Languages. 

A second Scholarship, also of the value of 125 Guineas, will be offered for 
Open Competition on the same day. Subjects of Examination: Inorganic 
Chemistry, Physics, Botany. and Zoology. 

For further Sasdliedens apply to the Dean, Guy’s Hospital, S.E. 





BALLIOL COLLEGE,CHRKIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions wiil be held by the above Colleges, beginning on TUESDAY, 
Novem ber 20, 1888. 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a Year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these. Particulars may be obtaned by application to A. VERNON 
HARC OURT, Christ Church, Oxford. 


PORTSMOU fu SCHOOL BOARD. 

The Portsmouth School Board invite APPLICATIONS for the Post of 
HEAD MASTER of the HIGHER BOARD SCHOOL about to be 
opened for Boys working Standards VI. and VIf., with the additional sub- 
jects of the Education Code or Science and Art Syllabus. Candidates must 
be Certificated Teachers, and also Graduates in Arts or Science of some 
University in the United Kingdom. 

The commencing Salary is £200, rising £10 to £250 per annum. 

Applicativns, stating Age. and when able to begin Duties, should be for- 
warded, on or before the 18th inst, to the CLERK of the ScHoot Boarp, 
10 High Street, Portsmouth. 


BiRMINGHAM SCHOOL BOAKD. 

The Board requires the services of an ASSISTANT MASTER for the 
BIRMINGHAM BRIDGE STREET SEVENTH STANDARD 
TECHNICAL SCHOOL. Salary, £120 per annum. It is essential 
that the person appointed should ig thoroughly qualified in Mathematics, 
Chemistry, and Physics. 

Applications, inclosing Copies of Testimonials, to be sent in at once, 
addressed to the CLERK cf the Scnoot Boarp, Edmund Street, 
Birmingham. 


Just Published, ‘Price 38. ; free by Post, 3s 


THE OWENS COLLEGE CALEN DAR 
for the SESSION 1888-89. 
MACMILLAN & CO., London; J. E. CORNISH, Manchester. 


BOOKS FOR»’STUDENTS. 


DESCHANEL’S NATURAL PHILOSOPHY. Trans- 
lated and Edited by J. D. EVERETT, D.C.L., F.R.S., Professor 
of Natural Philose phy in Queen’s College, Belfast. Ninth Edition, 
Revised throughout. Ilustrated by 783 Engravings on Wood, and 
Coloured Plates. Cloth, 18s. ; also in Parts, limp Cloth, 4s. 6d. each. 

Part I.—Mechanics, Hydrostatics, Part I1I1.—Electricity and Mag- 

&e. | netism. 

PART II.—Heat. | Part IV.—Sound and Light. 
‘Systematically arranged, clearly written, and admirably illustrated, 

. forms a model work for a class in experimental physics. ”*__ Saturday 

eview. 

ELEMENTARY TEXT-BOOK OF PHYSICS. By 
Prof. EVERETT. _Iilusirated by many Woodcuts. Third Edition, 
Cloth, 3s. 6d. 

“An unexceptionable work, both in the matter and in the manner of its 
teaching.” —/ournal of Science. 

OUTLINES OF NATURAL PHILOSOPHY FOR 
BEGINNERS. By Prof. EVERETT. With 216 Woodcuts. Cloth, 4s. 

“A book of great meric; it possesses all the systematic arrangement 
and lucidity of the author’s former publications Atheneum. 

ANIMAL PHYSIOLOGY : an Elementary lext-Book. By 
he agp SGOR-ROBERTSON, M.A. With numerous Illustrations. 
Cloth, 4s 
‘A good system of arrangement and clear expressive exposition distinguish 


3 


this book. The definitions of terms are remarkably lucid and exact, and 
the woodcuts and explanatory diagrams are numerous and good.”"—Saturday 
fez view, 

London: BLACKIE & SON, 49 and 50 Old Bailey. 








The Cambridge University Press, 





Nearly Ready. 


AN 


ELEMENTARY COMMERCIAL GEOGRAPHY. 


By Dr. H. R. MILL, F.R.S.E., 


Lecturer in the Heriot-Watt College, Edinburgh. 


Comprising the Materials of Commerce, the Geographical 
Distribution of Commodities, and Means of Transport; the 
Geography, Products, and Trade of the Countries of the World, 
and more particularly of the United Kingdom and British 
Possessions, the United States, France, and Germany. The 
Characteristic Resources, Chief Towns, and Main Traffic 
Routes of each Region are described in relation to its Physical 
Geography. The Book is intended to meet the Requirements 
of Candidates for the Commercial Certificates of the Universities, 
and of the Society of Arts. 


AN ELEMENTARY TREATISE ON GEOMETRI- 
CAL OPTICS. By R. S. HEATH, M.A... Professor of Mathematics 
in Mason Science College, Birmingham. Crown 8vo. 5s. 


A TREATISE ON GEOMETRICAL OPTICS. By 
R. S. HEATH, M.A. Demy 8vo. 12s. 6d. 


A CATALOGUE OF THE PORTSMOUTH COL- 
LECTION OF BOOKS AND PAPERS written by or belonging to 
SIR ISAAC NEWTON. Demy 8vo. 5s. 


A TREATISE ON THE GENERAL PRINCIPLES 
OF CHEMISTRY. By M. M. PATTISON MUIR, M.A, Fellow and 
Przlector in Chemistry of Gonv.lle and Caius College. Demy 8vo, 
Cloth. 15s. 


ELEMENTARY CHEMISTRY. By M. M. PATTISON 
MUIR, MA., and CHARLES SLATER, M.A., M.B. Crown 8vv. 
4s. 6d. 


PRACTICAL CHEMISTRY. A Course of Laboratory 
Work. By M.M. PATTISON MUIR, M.A., and D. J. CARNEGIE, 
B.A. Crown 8vo. 3s. 


AN ELEMEN 


YTARY TREATISE ON QUATER- 
NIONS. 


By P. G. TAIT, M.A. New Edition. Demy 8vo. 14s. 
[Preparing. 
THE COLLECTED MATHEMATICAL PAPERS 
OF ARTHUR CAYLEY, M.A.. F.R.S.. Sadlerian Professor in the 
University of Cambridge. To be published ia ‘Ten Volumes. Vol. I. 
Demy 4to. 255. [/n the press. 


THE SCIENTIFIC PAPERS OF THE LATE PROF. 
J. CLERK MAXWELL. Edited by W. D. Niven, M.A. Royal 
4to. ([Jmmediately. 


A TREATISE ON NATURAL PHILOSOPHY. By 
Sir W. THOMSON, LL.D., D.C.L., F.R.S., and P. G. TAIT, M.A. 
Part I. Demy 8vo. 16s. Part I1. Demy 8vo. 18s. 


ELEMENTS OF NATURAL PHILOSOPHY. By 
Profs. Sir W. THOMSON and P.G. TAIT. Demy 8vo. 9s. 


MATHEMATICAL AND PHYSICAL PAPERS. By 
G. G. STOKES, M.A., D.C.L., LL.D., P.R.S., Lucasian Professor of 
Mathematics. Reprinted from the Original Journals and Transactions, 
with Additi nal Notes by the Author. Vol. I. Demy 8vo, Cloth. 15s. 
Vol. Il. 15s. (Vol. 111. in the press. 


London: C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


Cambridge: DEIGHTON, BELL, & CO. 
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CAMBRIDGE MATHEMATICAL SERIES. 


¥: ’ In Crown 8vo. 

ARITHMETIC. With nearly 8000 Examples. By C. 
PENDLEBURY, M.A., F.R.A.S. Second Edition, Revised. With or 
without Answers. 4s.6¢. In ‘lwo Parts, 2s.6d.each. The EXAMPLES 
(without Answers) and EXAMINATION PAPERS can also be had 
in a separate Volume, 3s. 

Pendlebury's Arithmetic is in use at many of the largest and most 
successful Public Schools. 

ALGEBRA. Choice and Chance. By W. A. WHIT- 

_ WORTH, M.A. Fourth Edition. 6s 
EUCLID. By HorRAcE DEIGHTON, M.A. 4s. 62. 
: Books I. and IIJ., 2s. KEY, ss. ; ‘ 

EUCLID. Exercises on Euclid and in Modern Geometry. 
By J. McD /-WELL, M.A.. F.R.A.S. Third Edition. 6s 

PL Al NE TRIGONOMETRY. By Rev. T.G. VyvYAN, 
M.A. Third Edition. 35. 6d. 

CONICS. The Elementary Geometry of. By C. TAYLOR, 
D.D. Fifth Edition, Revised and Enlarged, containing a CHArTrEek ON 
THe Line INFINITY ¥ 

GEOME TRICAL "ered SECTIONS. By H. G. 
WILLIS, M.A 

SOLID GEO: VE TRY. By W. STEADMAN ALDIS, M.A., 
Professor of Mathematics in University College, Auckland, New 
Zealand. Fourth Edition. 6s. 

GEOMETRICAL OPTICS. 
M.A. Third Edition. 45. 

RIGID DYNAMICS. By W,STEADMAN ALDIS, M.A. 4s. 

ELEMENTARY DYNAMICS. By WILLIAM GArR- 


NETT, M.A., D.C.L. Principal of the College of Physical Science, 
Newcastle- -on- Tyne. Fourth Edition. 6s. 


By W. STEADMAN ALDISs, 


DYNAMICS. By W.H. BESANT, D.Sc., F.R.S. 75. 62. 
an As. By WILLIAM GARNETT, M.A., D.C.L. Fourth 
HYDRO. VE CHANICS. By W. H. BESANT, D.Sc., 


R.S. Fourth Edition. Part I. Hydrostati ics. 535. 

MA THEMATICAL EXAMPLES. Pure and Mixed. 
A Collection of Examples in Algebra, Trigonometry, Mensuration, 
Equations, Analytical Geometry, Statics, and Dynamics. By J. } 
DYER, M.A., and R. PROWDE-SMITH, M.A. [Nearly ready. 

ELEMENTARY P H YSICS, Examples and Examina- 
tion Papersin. By W. GALLATL y, M.A. [Nearly ready. 

MECHANICS. A Collection of Problems. By W. 
WALTON, M.A. Second Edition. 6s 


London : GEORGE BELL & SONS, York Street, Covent Garden. 
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THE SPECIALIST’S SERIES. 
A New Series - Hand-books for Students and Practical Engineers. 
. Crown 8vo. With many Illustrations. 
MAGNETO- AND DYNAMO-ELECTRIC MaA- 
CHINES. Wttha Desc ription of Electric Accumulato: From the 
German of GLASER DE CEW. Second Edition, Enlarged. By W. 
B. ESSON. With 99 Illustrations. Crown 8vo, pp. xiii.-311r. 7. 6d. 
GAS-ENGINES. Their Theory and Management. 
By WILLIAM MACGREGOR. With 7 Plates. Crown 8vo, pp. 245. 
8s. 6a. 
BALLOONING: A Concise Sketch of its History and 


Principles. From the best sources, Conti nental and English. By G, 
MAY. With Illustrations. Crown 8vo, pp. vi--97. 2s. 6d. 


ELECTRIC TRANSMISSION OF ENERGY, and 
its Transformation, Subdivision, and Distribution. A Practical Hand- 
book. By GISBERT KAPP, C.E., Associate Member « — 
of Civil Engineers, &c. With 119 Illustrations. Crown 8vo, pp. xi.-3 

ARC AND GLOW Lcagenneghn A Practical Hand-book 
on Electric Lighting. By JULIUS MAIER, Ph.D., Assoc.Soc.Tel. 
Eng, &c. With 78 Illustrations. Crown 8vo, pp. viii.-376. 75. 6d. 

ON THE CONVERSION OF HEAT INTO WORK, 
A Practical Hand-book on Heat-Engines By WILLIAM ANDER. 
SON, M.Inst.C.E. With 61 Illustrations. Pp. wiii.-254. 6s. 

SEWAGE TREATMENT, PURIFICATION AND 
UTILIZATION: A Pract.cal Manual for the Use of Corporations, 
Local Boards, Officers of Health, Inspectors of Nuisances, Chemists, 
Manufacturers, — Owners, Engineers, and Ratepayers. By J 
W. SLATER, F.E.S., Editor of Journal of Science. Crown 8vo, 
Cloth. Price 6s. 

In Preparation. 

THE TELEPHONE AND ITS PRACTICAL AP- 
PLICATIONS. By W. H. PREECE, F.R.S., and J. MAIER, 
Ph.D. [Ready shortly. 


MANAGEMENT OF ACCUMULATORS AND 
PRIVATE ELECTRIC LIGHT INSTALLATIONS. A Practical 
Hand-book. By Sir DAVID SALOMONS, Bart., M.A. Fourth 
Edition, Revised and Enlarged, with 32 Illustrations. Cloth. 3s. 

ELECTRICAL INSTRUMENT-MAKING FOR 
AMATEURS. A Practical Hand-book. By S. R. BOTTONE, 
Author of Osa Dynamo,” &c. With 60 [Ilustrations. Second 
Edition. Cloth. 35. 


London: WHITTAKER & CO., 





Paternoster Square. 


MESSRS. RIVINGTON’S LIST. 


Animal Biology. 
An Elementary Text Book. y C. LLOYD MORGAN, 
Professor of Animal Biology and Geology in University 


College, Bristol. With numerous Illustrations. 8s. 6¢. 
The first part of the volume deals with the anatomy and physic olo sy of 
Vertebrates, as exemplified by the Frog. the Pigeon and Fowl, and the 


Rabbit. In this part there are special chap*er 
the Genesis of Tissues and Organs, and Anin 
part is occupied with the structure and life 
types—viz. Crayfish, Cockroach, Earthworin, I and Tape worm, 

Snail, fresh-water Mtuseel Hydra, Vorticella, and Ameeba. Numerous 

outline woodcuts have been drawn specially for the work, satisfying the 

requirements of those who are preparing for the Intermediate Science and 

Preliminary Scientific Examinations of the London University, and for the 

Oxford and Cambridge Local Examinations 

A First Course of Physical Laboratory 
PRACTICE. Containing 264 Experiments and 169 Illus- 
trations. By A. M. WORTHINGTON, M.A., Professor 
of Physics and Head Master of the Dockyard School, 
Portsmouth ; late Assistant Master at Clifton College. 
Crown 8vo. 4s. 6d. 

Questions on Physics. 

Suitable for Candidates for the Intermediate Examination 
in Science and Preliminary Scientific Examination of the 
London University. By SYDNEY YOUNG, D.Sc., 

F.C.S., Lecturer on Chemistry, and Tutorial Lecturer on 
Physics in the University Coilege, Bristol. Crown 8vo. 
Is. 6d. 

Electricity Treated Experimentally. 

For the Use of Schools and Students. By LINNAEUS 
CUMMING, M.A., late Scholar of Trinity College, 
Cambridge ; Assistant Master in Rugby School. With 
242 Illustrations. Crown 8vo. 4s. 62. 

A peneten Introduction to Chemistry. 
Intended to give § Practical Acquaintance with the Ele- 
mentary I s and [Principles of Chemistry. By W. 
SHENSTONE, Lecturer on Chemistry in Clifton Calleas. 
With 20 Illustrations. Crown 8vo, 2s. 


RIVINGTONS : 









WATERLOO PL: 


The Methods of Glass-Blowing. 

For the Use of Physical and Chemical Students. By W. A. 
SHENSTONE, Lecturer on Chemistry in Clifton College. 
With 42 Illustrations. Crown 8vo._ Is. 6d. 

Papers in Inorganic Chemistry. 

With Numerical Answers. Progressively arranged for the Use 
of Science Students. By GEORGE E. R. ELLIS, F.C.S., 
Science Master of Oliver’s Mount School, Scarborough. 
Crown 8vo. 2s. 

Laws and Definitions connected with 
CHEMISTRY AND HEAT. With Explanatory Notes 
on Physical and Theoretical Chemistry ; also special Tests 
and Examples for Practical Analysis. By R. G. DUR 
RANT, M.A., F.C.S., Assistant Master at Marlboroug’ 
College. Crown 8vo. 35. 

Builders’ Work and the Building Trades. 
With Illustrations. By Colonel H. C. SEDDON, R.E., 
Superintending Engineer H.M. Dockyard, Portsmouth ; 
Examiner in Building Construction, Science and Art De- 
partment, South Kensington; Assistanc Examiner H.M. 
Civil Service Commissioners ; late Instructor in Construc- 
tion, School of Military Engineering, Chatham. Medium 
Svo. 16s. 

Notes on Building Construction. 

Arranged to meet the Requirements of the Syllabus of the 
Science and Art Department of the Committee ‘of Council on 
Education, South Kensington. With numerous Illustrations. 
Medium 8vo. 
Parr I.—FIRST STAGE, or ELEMENTARY COURSE. 
With 325 Woodcuts. Ios. 6d. 
Part IL—COMMENCEMENT of SECOND STAG E, 
ADVANCED COURSE. With 300 Woodcuts. 10%. 
Part IIL.—MATERIAIS: ADVANCED COURSE 
COURSE for HONOURS. With 188 Woodcuts. 20%. 
Part IV.—CALCULATIONS FOR STRUCTURES. 
With Illustrations. [Zn the press. 


ACE, PALL MALL, LONDON. 
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~ SUBSCRIPTIONS TO “NATURE,” FAUNA 


DER 


eae oi a hal ae ee GASKOHLE UND DER KALKSTEINE 
Half-yearly . 0... cc cece eee ss 0 84 G DER rf 
Cuatietig... cei seen evceene FG PERMFORMATION BOHMENS. 

To the United States, the Continent, &c. :— —_ 


Dr. ANT. FRITSCH, 
Ord. 6. Professor der Zoologie an der Bohm. Universitat in Prag. 
Band. ii., Heft 3. 
Die Lurchfische : Dipnoi. 
Nebst Bemerkungen iiber Silwirche und Devonische Lurchfische. 


io) i a 
Mali-seatly 2k 6 6. 4s 0 0 & 4 + OG 
j eee SP Oe eee eo. 


w 
° 
oaAank 


To India, China, and Japan :— 


Sine Verdffentlicht mit Subvention der Kais. Akademie der Wissenschaften in 
d . -32 6 nord 
i- Yearly cee Tenet ween Sie nae se 6 Von der Geologischen Gesellschaft in London mit dem Lyell-Preise 
- Half-yearly ae ee a ee ee en eg Ausgezeichnet. 
ie Quarterly Ae ok ee ee ee ae Pray : Selstverlag—in Commission bei FR. RIVNA ~ 
: Money Orders payable to MACMILLAN & CO. GEOLOGY OF WEYMOUTH, PORT- 
. ; LAND, and COAST of DORSET, from SWANAGE to BRIDPORT 
» OFFICE : 29 Beprorp Street, Stranp, W.C. on the SEA; with Archzological and Natural History Notes. By 
4 Se . pil inncnalleccia ian oo ROBERT DAMON, F.G.S. New and Enlarged Edition, Illustrated, 
R- In October, with Portraits and Ilustrations, Svo. Price ss.; or with Geological Map and Extra Plates, 7s. 62. Post 


Free. 

) «| LIFE OF SIR WILLIAM SIEMENS, R. F, DAMON, Weymouth. 
F.R.S., D.C.L., LL.D., Member of Council of the Lastitution of Civil ee —— 
Engineers. By WILLIAM POLE, F.R.S., Honorary Secretary of Y | 


the Institution of Civil Engin ers ; “Author of “ Life of Sir William 
OO OD 


0, Fairbairn,’’ “Technical Chapters in the Lives of Robert Stephenson 
Mathematical Instrument Manufacturer to H.M. Government, Council cf 








and 1. K. Brunel,” &c., &c. 


“Now again a well-known form is missing. For many years Sir W. 





Pp. ome cg wong = ge ey mayer our ee me ito fe * + rs a India, Science and Art Department, Admiralty, &c. 
e € s ccess. la r e occision n nis 
R, Presidential Address of two years ago, or in communications to the Sections, “Mathematical, Drawing, and Surveying Instruments 
he oy — _ “ interesting ideas, put forth in language which a child of Every Description, 
could understan t is no exagze eration to say that the life of such a man : derate Prices. 
D ? was spent in the public service. it ?RD RAYLEIGH at British Association, Of the Hightet Quality and Finish, atthe ssqgt Medens 
cal 1884. x : ; ji Illustrated Price List Post Free. 
rth JOHN MURRAY, Albemarle Street. 
—_— — a a ee obtaine the only edal in the Great Exhibition of 1862 
W. F. S. ob d th ly Medal he G Exhibiti Jf ete 
Now a, ee ee, See Reta tecie Excellence of Construction of Mathematical Instruments, and the only 
yR Now Ready, One Volume, — a Pages, 400 Illustrations, Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
“ és matical Work. Silver Medal, Architects’ Exhibition, 1886. 


TEXT-BOOK OF PHYSIOLOGY. |  Address:—GREAT TURNSTILE, HOLBORN. LONDON, W.C. 




















a J. G. MCKENDRICK, M.D., LL.D., F.R.S., 7. ry S ws 
Professor of the Institutes of Medicine in the University of Glasgow. | 5 vo Q Y a 
. ¥ ‘ : > 
Volume I.—General Physiology, including the Chem’‘stry and Histology of 6 £ ar 
A the Tissues and the Physiology of Muscle. { CI oO 
A. - Pure Concentrated 3 
ge. (Special Physiology, completing the book, is expected about Christmas. 4 Os 
It will be sold separately. ) 4 = a 
Glasgow: JAMES MacLEHOSE & SONS, Publishers to the University. x 5 7 = 
" London: MACMILLAN & CO. = 
Use saaecicnlbatiaas . ae ed S 
“ Just Published, Post free for Three Stamps. a a 
coh. 
8 CRYPTOGAMIC BOTANY: No.ar, 
; Natural History and Scientific Book Circular; containing valu: able 
ith and important Works on Desmids and Diatoms. Algz, Fungi, Moses 
otes and Hepatics, Ferns, and General Cryptogamic Botany 
ests WILLIAM WE3LEY & SON, 28 Essex Street, Strand. 
TR. ain penne 
ugh ADVERTISER (32) desires APPOINT. | 
MENT as MUSEUM CURATOR or PRIVATE SECRETARY 
and LIBRARIAN to a Nobleman or Gentleman of Position. Has 
long and varied experience. Sc entific Attainments. Well versed in 
Evy editorial matte rs. Highest references.—Address, ‘* X.Y¥.Z.,” May's, 


ee, - ACID PHOSPHATE. 


.M. POSSESSING A ALL THE PROPERTIES OF THE FINEST ARROWROOT 


ruc- 


nt j A liquid preparation of the phosphates, recommended by 


f the | Dyspepsia, Mental and Physical Exhaustion, 


— | Nervousness, Weakened Energy, Indigestion, 
- ORN FLOUR | As a Drink in Fevers, Etc. 
(SE. 

| 

} 


“ -— ‘ae It makes a Deli Drink, I t d St th . 
or Is a Household Requisite of Constant Utility | cat cs wn chentee  ” Bysorating and Strengthening 
sa For the Nursery, the Family Table, and the Pamphlet sent post paid on application to 

— Sick Room. ' Rumford Chemical Works, Providence, R. I., U.S.A. 
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GLACIE 


use of the articie. 








It can be applied to any window by any person without previous experience in the 
Designs can be had to suit windows in Churches, Public Buildings, 
etc. Invaluable where there are windows with disagreeable outlooks. 





ORATE tw HOMES 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 





WINDOW > 
DECORATION. mc 


Ss OY" 

















Write for Illustrated Pamphlet (500 Illustrations) and Sample, p »st free, One Shilling, from the Manufac'urers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELFAST: or to PERRY & CO., Wholesale Agents, Holborn Viaduct, LUN DON. 





PERKEN, SON, & RAYMENT, 


“OPTIMUS” Rapid Rectilinear. Cv ye 


“OPTIMUS” Euryscope. 


10 X 8 
220/- 


5X4 7X5 
63/- 94/6 


9X7 5 
126/- 


3/- 


| 
| 
| 

“With such a large aperture (f/6 approx.). | 
it serves as a portrait and group lens, as well | 
as a landscape and copying objective. There 
is no doubt of its proving a most useful lens.’’ 





—J. Tram Taytor, British Journal oe | 44x 34 | 64x43 | 8} x64 
} 120/- 


Photography. 


t k : 
#5/- 49/6 64/- 82/6 


RAYMENT’S PATENT CAMERA. 


Price includes 3 Double Dark Slides. 


99 HATTON GARDEN, LONDON, 


Discounts to the Trade only. 





‘= * - 
127/6 1342/6 > 


“T should strongly recommend 
Rayment’s Cas#zra. Itis LIGH'!, 
COMPACI, very KIGID, and 
extends to about double the usual 
focus.” —A mateur Photographer. 


10X8 
212/- 


12X10 15X12 
258/- | 314/- 








145/- 168/- 








must be paid for with the Beer. 





UNIVERSITY CORRESPONDENCE 
CLASSES. 


Preparation by CorrESPONDENCE for the Arts, 
Medicine Examinations of the London University. . 
Preparation in EvENtNG CLAssEs for the Arts and Science Examinations 
of the London University. 
MEDICAL AND SCIENTIFIC TUTORS: 

W. L. Carter, B.A.. F.G.S.; J. R. Ainsworth Davis, B A. ; W. H. Dines, 
B.A.; A. H. Fison, D.Sc.; J. M. Lightwood, M.A ; A. P. Luff, 
M.B., B.Sc ; H. F. Morley, M.A., D.Sc.; S. P. Phillips, M.D. ; W. 
Pye, F.R.C.S. ; S. O. Roberts, M.A. ; E. W. Roughton, M.D.; T. W. 
Shore, M.V., D.Sc. ; G. A. Smith, M.A. 


EVENING CLASSES, 
Held at King’s Cross, close to various Railway Stations. 
Science Lecrurers.—G. §S. Carr, M.A.; C. H. Draper, D.Sc., B.A.; J. 
M. Lightwood, M.A.; H. F. Morley, D.Sec., M.A.; T. W. Shore, 
M.D., B.Sc. : G. A. Smith, M.A. 


RESIDENE, 

Students from the country can, if desired, be accommodated on reasonable 

terms during their stay in London 
RECENT SUCCESSES. 

B.A., 1887.—30 Candidates passed, 1 with Honours. For the third year 
running a larger number passed than from any other insticution whatsoever. 

B.Sc.—4 passed, 1 with Honours. 

M.B.—1 passed. 

M.A., June 1888.—In Branch III., of the 6 successful Candidates, the 
fifth was prepared by these Classes; in Branch IV., of the 2 successful 
Candidates the first was prepared by these Claxses. 

MATRICULATION, }UNE 1888.—Of 7 Candidates who entered, 1 who had 
not taken the Long Courses failed; 1 took Honours and 5 passed in the 
First Division, and none in the Second. 

INTERMEDIATE Arts, ] ULY 1888.—17 passed, 2 with Honours. 

INTERMEDIATE SCIENCE*+AND PRELIMINARY SCIENTIFIC.—§ passed, 1 
with Honours. 

INTEKMEDIATE MEDICINE.—3 passed, 2 with Honours 

For particulars apply to the Secretary, Mr. F. S. WEYMOUTH, M.A., 

. ow 


Christchurch Read. Brondesbury, London, N. 





Science, Law, and 





Ss. IW. STOW. 

In Casks, 12/6 per 9 gals. In Bottle, 3/3 per doz. Impl. Pts.* 
* Bottles charged 2/- per doz., and allowed at the same rate if returned; but they 
Neither sugar, saccharum, nor any of the many new Brewing Materials are used in 

the manufacture of the “*S. N.” Stout; it is Brewed entirely from the finest Malt and 

Hops; it is, too, more hopped than Stout is generally; therefore, besides being very 

nutritious, it is an excellent Tonic and particularly suited for invalids, ladies nursing, o1 

anyone requiring a good strengthening beverage. i 

and very much recommended by Medical men, 

WALTHAM BROTHERS, 
THE “HALF-GUINKA™ ALE BREWERY, LONDON. 8.W. 


it is a “Sound Nvtritious” Tonic, 








_F. H. BUTLER, M.A.oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
| 148 BROMPTON ROAD, LONDON, 8&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Scientific Collections and Apparatus of all kinds in Stock or to order 
Microsc: pes; Microscc pical Glass— best English make—Slips from 3s. 64 
per gross, Covers 3s. 3d. to 4s. 6d. peroz. ; Rack Boxes for 6 to 72slides, 3d. to 
1s.; Boxes and Cabinets with or without Collections ; Card Trays; Post 
Boxes ; Ores, Minerals, Rocks, Fossils, from 3¢. each ; Students’ Collections 
at especially cheap rates ; Zoological and Botanical Specimens supplied at 
short notice. A large series of Rock-sections and mounted Diatomacee on 
view. 

Just received :—An extensive Collection of beautiful mineral specimens, 
both British and Foreign. The new rock-sections include Andesitic Dolerite 
(Zirkel, Zettsch. d Geol. Ges., xxxiii., 28) from Drumadoon Point, Arran; 
Basalt from Erray Burn, Mull, and Rhyolite from Hawk Pike, Coniston. 


Qxcelient Copies of the actual, natural Handwriting. also 
of Drawings, Music, even of elaborate Sketches, Pro 
grammes, Plans (up to Double-Elephant size), Shorthand , anc 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very duidink, used withordinary pen and paper. Auto-Circulars resemb 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.) 


London Wall, London, and’s2 Princess Street, Manchester. 
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THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1888-89. 
FACULTIES OF ARTS AND SCIENCE. 
The SESSION COMMENCES on MONDAY, October 1, 1888. 


Students under 16 are required to pass a Preliminary Examination. 
Syllabuses, containing complete information as to the various Courses of 
Instruction, Fees, Lecture-days and Hours, Entrance and other Scholar- 


ships; Prizes, &c., may be obtained from CoxrnisuH Bros., New Street, 
Birmingham, price 6. (by post 8d.). E 
GEO. H. MORLEY, Secretary. 


UNIVERSITY COLLEGE, VICTORIA 
UNIVERSITY, LIVERPOOL. 


The Work of the next Session will commence cn OCTOBER 1. Com- 
plete C(XURSES are arranged for Students intending to become Civil or 
Mechanical Engineers 

The Engineering Prospectus may be obtained by application to the 
REGISTRAR. 


~ JAMES R. GREGORY, 


Mineralogist and Geologtst. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 





Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Haminers, and Microscopic Sections of Rocks. 

Aad may be had post free on application at the Repository and Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, LONDON. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 
Writing becomesa pleasure when this Inkis used. Ithas been adopted in 


the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 





Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


[t writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is‘cleanly to use, and not liable to Blot. 





Can be obtained in London, through Messrs. Barcray & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


DENT’S NEW ILLUSTRATED 
CATALOGUE of HIGH-CLASS 
WATCHES and CLOCKS at 


WATCHES. 


If \N% 
SENT 


——— 


REDUCED PRICES, sent post 
free on application to E. DENT 
and Co., Makers to the Queen, 
61 STRAND, LONDON, W.C., 
— or 4 ROVAL EXCHANGE 
? 

THE SCIENTIFIC LANTERN SLIDES 
Produced by E. WARD, MancuesTer, last Season, having been received 


_ so much favour, he respectfully invitts EARLY ORDERS from 
ecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 





249 OXFORD STREET, MANCHESTER. | 


List for One Stamp. 


HOLLOWAYS OINTMEN 
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REMEDY 


\'or BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 


HILCERS, If effectually rubbed on the Neck and Chest, it cures | 
aan THROATS, BRONCHITIS, COUGHS and COLDS; and for | 


10UT, RHEUMATISM, and all Skin Diseases it is unequalled, 


en 


NATURE 


SN j 
INFALLIBLE | 


cli 





| GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, ess. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITIO¥, 
78 NEWGATE STREET LONDON, E.C. 


MOORE BROS.,, 
Osteologists, Disarticulators, &c., 
t5 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM at 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 





WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89, 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 





For Prices of highly-improved S:eel Gas-Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREFT, 
LONDON, W.C. 


NOTICE OF REMOVAL. 


‘SAMUEL HENSON, Mineralogist, &c., &c., 
Of 277 STRAND, ESTABLISHED 1840. 


Mr. HENSON begs to announce that in consequence of the 
Lease of his Premises in the Strand having expired, he has 
removed to 


97 REGENT STREET, 
LONDON, W. 
A FEW DOORS FROM ST. JAMES'S HALL. 


Mr. HENSON has just received some choice Cornish and 
; Cumberland Minerals. 
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MUTTON VEAL & CHICKEN. SD °f Boiling Water, at a cost of only 2¢, 
eur SEA STURTLE Sour & JELLY +s MA ~aere irq] per Half Pint. 
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Reproductive ay Orchis, Sein tweghF on eae gent Section of Barbadoes Rock, showing Polycistina ... : 4 
tube,;-and Ovary. Quite New ... * t 6 | Section through Head of Feetal Rat. Very Perfect m2 r 
Budding Stem of Citron rt o | Actinomycosis in Section of Tongue of Cow A 
Section through entire Bud of Li ily, showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, on one Slide ... o ° 
rains , Petals, &c., in situ e 2 o | Very fine Opaque Groups of Diatoms ... 258.4 38-5 45-5 ” and 5 55. eac i 
Fertile Branch of Chara, showing Antheridia and “Archegonia «. 2 © | Type Slide of about seventy Diatoms from Oamaru, a2 Uk oo I ‘ 
Anatomy of Leaf, nine Pieces on one Slide 7 2 6 Horizontal Section through entire Young Frog “4 . 
Antheridia and ’Archegonia of Moss, mounted separately ‘on one | Five Typical Examples of Blood—from sg Bird, Fish, Snigke, an ‘ 
Slide . ove 20 Frog—on one Slide te = ; ° 
Fungoid Blig ht of Grape Vine,  Oidium Tuckeri ove eco +. I 6 | Transverse Section through entire Tooth of Horse. Very Fire ar 
Unicellular Plant, Protococcus viridis ove eee eco «»» 1 © | Spinning Organs of Silkworm os ae 
Yeast Plant, Torula Cerevisie ove rt © | Licmophora flabellata. Very Good 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C- 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED | 1837. 


emesis ib 
Printed by Ricwarp Cray anp Sons, Limite», at 7 and 8 Bread Street Hill, Queen Victoria Stre2t, in the e Chy of London, and Publis ishe d by 
MACMILLAN AND Co., atthe Office, t12 Fourth Avenue, New York. —Tuursvay, September 6, 1888. 
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A WEEKLY ILLUSTRATED 


JOURNAL OF SCIENCE. 


‘* To the solid ground 
Oj Nature trusts the mind which builds for aye,’’—WORDSWORTH,. 
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WTON & CO., 


SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 


NE 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE, 6d. 


WIMSHURST ELECTRICAL MACHINE. 
Best Quality, giving full 4}-inch Spark in Air, £5. As made for the 
Science and Art Department. 


NEWTON & CO., 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 
A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Parts 2 and 3. 


Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof.W. RUTHERFORD, 
F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston ; 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
ravure, type blocks, photolithography, and various other processes. 

"he Company areappointed Agents forthe Microscopes of Zeiss. 

Catalogue will be sent on application, of the instruments used in 


Physical, Botanical, and Physiological investigations which are manu- 
factured by 





THE 


RAIN-BAND SPECTROSCOPE. 





Mr. JOHN BROWNING begs to direct attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which will divide the Sodium lines or the D lines in the 
Solar Spectrum, and show the Rain-Band as Separate Lines ; it 
is provided with a fine motion focusing arrangement, and it is 
applicable to every purpose for which a Direct Vision Spectro- 
scope can be used. 


Price, in Morocco Leather Case, £3 8s. 6d. 
illustrated Catalogue of Spectroscopes sent post free, Sixpence. 


JOHN BROWNING, 


Optical and Physical Instrument Maker to H.M. Government, 
63 STRAND, LONDON, W.C. 








THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 


NEGRETTI AND ZAMBRA, 


SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 Ios., 


With a supply of Charts. 


NEGRETTI 


SciENnTIFIC INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Lilustrated Description 
Post Free. 


PAW 


Large 
Illustrated 
Catalogue, 
600 Pages, 

1200 Engravings. 
Price 5s. 6d. 
Telephone No. 
6583. Telegraphic 

dress : 
Negretti, London. 
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NATURE 


CENTRAL INSTITUTION 


OF THE 


CITY AND GUILDS OF LONDON 
INSTITUTE. 
TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC- 
TRICAL, AND pore ENGINEERS, under the direction of— 
W. C. Unwin, F. » B.LCE..0 
W. E. Ayrton, F. x s. an 06h 
F.R.S. 


Professor of Engineering. 
Professor of Physics. 
H. E. ArmstTronaG, Ph D., Prufessor of Chemistry. 
O. Henrici, Ph.D., F.R.S. Professor of Mathematics. 
The new SESSION commences on OCTOBER 2, 1 4 
The Matriculation Examination for Students entering for a complete 
Course, with a view of qualifying for the Diploma, commences on TUESDAY, 
September 25. For further particulars apply to the Organizing Director, 
Exhibition Road, London, S.W. 


OWENS COLLEGE, 
VICTORIA UNIVERSITY, MANCHESTER. 
SESSION 1888-89. 

PRINCIPAL—J. G. GREENWOOD, LL.D. 
ARTS, SCIENCE, & LAW DEPARTMENT 
AND LECTURERS. 


PROFESSORS 





Greek Hulme Professor, J. STRACHAN, M.A, 
Greek Test. Ceiicin m « Prof. J.G. GREENWOOD, LL D. 
Latin ... ) 


Prof. A.S. WILKINS, Litt. I 
Smith Professor, T. N. TOLLE a M.A. 
Prof. A. W. WARD, Litt D. 
Lecturer, Rev. L. M. SIMMONS, B.A. 


Comparative Philo r 
English Languag 
English Literatur 
Hebrew and Aral 


gy J 








French Lecturer, V. KASTNER. B.-és-L. 
German Lecturer, H. HAGER, Ph.D. 
History Prof. A. W. WARD, Litt.D. 





Prof. R. ADAMSON, M.A., LL.D. 
Faulkner Professor, J. E. C ‘MU NRO, 
Prof. A. HOPKINSON, M.A., B.C.L. 


Logic and Philosop 
Political Economy ... 


LL.D. 


Prof. J. E. C. MUNRO, bre M. 
fo a " os .~ ader in Real) W. A. COPINGER, Bar- 
operty. &c ) rister-at-Law. 


Reader in Cum-) T. F. BYRNE, B.A., Bar- 
mon Law..../  rister-at-Law. 


Mathematics (Pure and AP-) Bever Professor, H. LAMB, M.A., F.R.S. 


plied)... .. » ws 
. jl ang zworthy Professor, ARTHUR SCHUS. 
Physics ove ece ee Ck R, Ph.D., F.R.S. 
" \Prof. T. H. CORE, M.A. 


Civil and Mechanical En a 
gineering ... Beyer Professor, OSBORNE REYNOLDS, 
Geometrical and Mechan- | LL.D., F.R.S. 
ical npn z 


Chemistry < d Metall lurgy.. Prof. H. B. DIXON, M.A., F.R.S. 

Organic ¢ Sat try Prof. C. S¢ CHORL E MME R, F R.S. 
Technical Chemistry Lecturer, WATSON SMITH, F.C S. 
Mineralogy Lecturer, C. A. BURGHARDT, Ph.D 
Zoology ‘on . Beyer Professor, A. M. MARSHALL, F.R.S. 
Botany «- Prot W WILLIAMSON, F.R.S. 


W. BOYD DAWKINS, M.A., F.R.S 


Geology and 'Palzon tology Prof. A 
Professor, W. STIRLING, 


{ Brackenbury 
Physiology and Histology . M.D.. DSc. 
Freehand Drawing ™ 
Harmony, &c. , --» Lecturer, H. HILES, Mus.D. 
With ASSIST ANT LECTURERS in all the Principal 


Departments. 





The SESSION of the DAY CLASSES will be OPENED with an 
INTR!- DUCTORY ——— SS by Prof. ROBERT ADAMSON, on 
TUESDAY, October 2, at » a.m. ; and the SESSION of the EVENING 
CLASSES with an ADDRE Ss we Mr. ‘TAIT, on MONDAY, October 15, 
at 7.30 p.m. 

There are two Halls of Residence associated with the College, 

Prospectuses of the different departments :— 

1. DAY CLASSES 
Il. MEDICAL DEPARTMENT. 
Ill. DEPARTMENT FUR WOMEN, 
IV. EVENING CLASSES, 
> Prospectuses of Entrance Sx holeseds 1ips and Exhibitions will be 
pplication to the Registrar. 
HENRY WM. HOLDER, M.A., Registrar. 


ST. BARTHOLOMEW’'S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 
Systematic Courses of Lectures and Laboratory Work in the Subjects of 
the Preliminary Scientific and Intermediate B Sc. Examinations of the 
University of London wili commence 

July 1889. 
Fee for the whole Course, £18 18s., or £16 16s. 
Hespital; or £5 5s. each for Single Subjects. 
There is a Special Class for the January Examination. 
For further Particulars apply to the WARDEN oF 
Bartholomew's Hospital, London, E. 
A Hendbook forwarded on Application. 





and also th 
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THE COLLEGE, St. 


on OCTOBER 1 and continue till 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHay, 


Who last week sent to his subscribers Volvox | agp soy (in sphzerosira an 
golden stages), with sketch and description. He also sent out Pedalj 
mira, Cristatella mucedo, Alcyonella fungosa. Paludicella Ehrenbergi, 
Fredericella sultana, Plumatella, Leptodora hyalina, Brachionus pala, Meili. 








certa ringens, Stephanoceros, aid the Fairy Shrimp; also Amoeba, Hydra 


Vortic ella, Crayfish, and other Specimens for Biological Laboratory work. 
Weekly announcements will be made in this place of Organisms T, B. 


| is supplyi ing. 


Specimen Tube, One Shilling, post free. 
Twenty-six Tubes in Course of Six Months for Subscription of £1 1 
or Twelve Tubes for ros. 6d. 
Eleven Parts, 1s. each. 


Portfolio of Drawings, 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 
DAY AND EVENING CLASSES 
SESSION 1888-389. 

ALLAN GLEN’S BUILDINGS, 72 CatHeprat Srreer 
ANDERSONIAN BUILDINGS, 204 GeorGe STREET 
SCIENCE AND ART BUILDINGS, 38 Batu Srreer. 
YOUNG LABORATORY BUILDINGS, 60 Joun Srreer. 


Courses of Instruction have teen arranged in the following Departments, 


viz. : 

Civil Fr gineering xy Mechanical En gineering, Electrical Engines ring 
Chemical Engineering. Mining Engineering, ¢ ‘hemicz al el Building 
Construction, Naval Architecture, Architecture, Textile Industries, Art 
Indus: ries, Agriculture, Me stallurgy, Commerce. 





I h Diploma of the Cc ege al nd Certificates will be awarded to Students 
who have completed the Ce nurses of Instruction and passed the necessar 
Examin ations. 

Students may attend any cf the 
prope a preps ured. 

The Calendar of the College, Syllabuses, and Time-Tables of the Cla 
and all further Particulars, may be obtained from 


JOHN YOUNG, B.Sc., 


, August 1888. 


j 


Separate Classes, provided they 


Secretary 


3ath Street, Glasg 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 188-89 will COMMENCE on MONDAY, October 1 
18828. The new buildin which were opened by T.R.H. the Prince and 







Princess of Wales on M 1887, afford more than double the accommo- 


dation which was provided formerly. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, 
£20, will be offered for competition at the end of September to new Staden ts. 
a for Lectures and Hospital Practice, 90 Guineas in one payment, cr 

0 Guineas in three instalments. All Resident and other Hospital Appoint- 
fh “ome are free, and the holders of all the Resident Appointments are provic 
with rooms and board entirely free of expense. The Resident Appoi 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, One Receiving-Room Officer, and One Senior Dresser t 
(ut Patients. Dressers and Maternity Pupils "also reside in the H spital 
Special Classes for the Preliminary Scientific and Intermediate M.B. 
Examinations of the University of London, and for the Primary and Pes 
Examinations for the Fellowship of the Royal College of Surgeons «: 
England are held throughout the year. Special entries may be made for 
Medical and Surgical Pre actice. 

The London Hospital is now in direct communication by rail and tram 
with all partsofthe Metropolis, and the Metropolitan, Metropolitan —_ t, 
East London, and South-Eastern Railways have Stations within a minu 
walk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 

MUNRO SCOTT, Warden. 

















THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 


The WINTER SESSION, 1828-89, will commence on MONDAY 


October 1, when the Prizes will be decelivated by Sir Arthur T. Wats 
Bart., Q.C., and an Introductory Address will be delivered by W. Foster, 
Esq., M.A., F.C.S. 


Two Entrance Scholars! Lips (value £100 and ££0) will be open for com- 
petition on September 27 and 28 

Ihe School Buildings have ‘been recently enlarged, 
Theatre, Library, Physiologicz al Laboratory, Materia 
Students’ Room, and Luncheon Room. 

Besides Scholarships and Prizes there are annua ally S1xTEEN ReEsIDENT 
Hospital App ointments ofen to Students. 

The Composi ition Fee for the whole Medical Curriculum is £100. 
provision is made for Dental Students and for Candidates for the Preliminary 
Scientific (M.B.) Examination. 

‘Lhe Residential College adjoins the Hospital, and provides accommodation 
for thirty Students and a Resident Warden. 

Sreanieumes and all particulars may be obtained from the Resident 


Medical Officer at the Hospital, or from 
Medica icer a’ osp ol A. PEARCE GOULD, Dean. 


comprising new 
Medica Museum, 
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ST. THOMAS’S HOSPITAL MEDICAL ; 
SCHOOL. 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1888-89 will commence on OCTOBER 1, 
when an Introductory Address will be delivered by Dr. CULLING- 
WORTH, at 3 p.m 

TWO ENTRAN CE SCIENCE SCHOLARSHIPS of 125 guineas and | 
£60 respectively, open to all first-year Students, will be offered for com- 
petition. The Examination will be held on the ’ 

September, and the subjects will be Chemistry and 
Botany or Zoology, at the option of Candidates. 

Special Classes are held throughout the year for the ‘‘ PRELIMINARY 
SCIENTIFIC” and ‘‘ INTERMEDIATE M.B.” Examinations of the 
UNIVERSITY of LONDON. ; 

An additional Laboratory for the teaching of 
been recently provided. 

All Hospital Appointments are open to Students without extra charge. 

Scholarships and Money Prizes of considerable value are awarded at the 
Sessional Examinations, as also several Medals. 

The Fees may be paid in one sum or by instalments. Entries may te 
made to Lectures or to Hospital Practice, and special arrangements are 
made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 

Medical Practitioners, Ciergymen, and private families residing in the 
neighbourhood receive Students for residence and supervision, and a register 

of approved lodgings is kept in the Secretary’s office. 

Prospectuses and all particulars may be obtained from the Medical Secre- 
ary, Mr. GzorGE RENDLE. 






advanced Physiology has 


E. NETTLESHIP, Dean. 


SUPERIOR “MICROSCOPE OBJECTS fer 





Ex! hibition or Study. L ist Free. Sample Dozen, 5s. Approval. 
icroscopes, Cabinets, and M yunting Materi als supplied. Hi NRY 
DEBBAGE, 344 Caledonian R¢ oad, Londun. 





LECTURES on ASTRONOMY. by Mr. R.A. 


PROCTOR. in ST. Sagas HALL, on MONDAY EVENINGS, 





October 1, 8, 15, 22, 29, py Nove to con e at p.m 
Sofa stalls, 5s. ‘balco ny, ; adm.ss sofa st for the series 
of six lectures (numt yered an nd reserved). one guinea.—Tickets and pro- 
grammes to be obtained of Chappell & ‘te New Bond Street; at 





. James’s Hall; and the usual Concert Agents. 


aca SCIENCE TEACHER (Normal 


Schoo!) desires APPOINTMENT.—Ex 


ental Physics, Geology. 








Physiography, Physiology, Botany, Rial gy.—SCcIENCE, oy Coowe > Park 
Road, Tottenham 
THE MASON COLLEGE, 
BIRMINGHAM. 
SESSION 1888-89. 
FACULTIES OF ARTS AND SCIENCE. 
The SESSION COMMENCES on MONDAY, October 1, 1888 


Students under 16 are required to pass a Preliminary Examination. 
Syllabuses, containing complete information as to the various Courses of 
Instruction, Fees, Lecture-days and Hours, Entrance and other Scholar- 
ships, Prizes, &c., may be obtained from CoRNISH Bros., New Street, 
Birmingham, price 64. (by post 8¢.). 
GEO. 


- JAMES R. GREGORY, 


Mineralogist and Geologtse. 


SPECIAL AND TYPICAL COLLECTIONS FOR STUDENTS 

LECTURERS, MUSEUMS, &c. EVERY REQUISITE FOR 

PRACTICAL WORK. ROCK SPECIMENS AND ROCK SEC. 

TIONS FOR MICROSCOPIC EXAMINATION. THE LARGEST 

STOCK AND GREATEST VARIETY IN LONDON. NEW LISTS 
NOW READY. 


New Catalogue of Mineral Specimens, 


Arranged for the Selection of Single Specimens, &c., with Prices. Also 
New Lists of Rare Minerals, Rock Specimens, Geological Apparatus, 
Collections, Hammers, and Microscopic Sections of Rocks. 

Aad may be had post free on application at the Repository and Museum, 


88 CHARLOTTE StREs?, Fitznor SQUARE, LONDON. 


Moo RE BRO s., 
Osteologists, Disarticulators, &c., 


15 KREMLIN DRIVE, LIVERPOOL, 
SHOWROOM ar 


H. MORL E ¥; Sec retary. 








Have Orenep a CENTRAL 
49 HARDMAN STREET, LIVERPOOL 
Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED 


27th, and 28th of 
hysics, with either ; 
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THE 


s TANDARD 
POLICIES 


for so long a period by no other Office in the United Kingdom. 
6} Mill.ous, increasing annually. 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


UNIVERSITY GOLLEGE, LIVERPOOL, 


VICTORIA UNIVERSITY. 
SESSION 1888-89. 


granted since 1865 have each year 
exceeded £1.900,000 sums assured : 
a result maintained uninterruptedly 
Funds, 





PrincipaL—G. H. RENDALL, M.A. 


PROFESSORS AND LECTURERS. 


«- Prof. : H. RENDALL, 
. Prof. A. STRONG, th A 
wae penton? + TOR OGER 
. Lecturer—KUNO MEYER, Ph.D., M.A 
.» Lecturer—EUGENIO LONDINI, D.C.L. 
« Prof. A. = BRADLEY, M.A. 
od] MACKAY, M.A. 
- loHN Mc > ee te A. 
im Prof F. S. CAREY 
«. Prof. OLIVER Lobe i ht D., D.Se., F.R.S. 
. Prof. H. S. HELE SHAW, M.Inst.C.E 
«. Prof. W. A. HERDMAN, D.Sc.,F.L.S.,F.R S E. 
. Prof. J. CAMPBELL BROWN. D.Sc., F.I.C. 
. Prof. R. AL a M. STEVENSON, M.A, 


‘ULD. 








P. litical Economy ; Lec turer—E. K. GONNER, M.A. 
eee ‘ie cturer —R. = HARVEY GIBSON, M.A,, 
ytany “ 2 : 
Medicine ae ee at Prof T. R. GLYNN, M.D., F.R.C.P. 
Surgery ss eee oe Profs RUSHTON PARKER. B Sc., F.R.C.S 
Anatomy... «- Prof. W. MITCHELL BANKS, M.D., F.R.C.S 
. Prof. RICHARD CATON, M.D, M.R.C P. 





1yslo - 
t «- Prof. ALEXANDER BARRON, M.B. 
«. Prof. JOHN WALLACE, M.D 
. Prof. WILLIAM CARTER, M.D., LL.B., 
. Prof. F. T. PAUL, F.R.C.S. 
SESSION commences on OCTOBER 1. 
obtained by applic ation to the Rt 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Fifteenth Session of the Department of Science, Technology, and 
Arts. and the Fifty- -eighth Session of the Department of Medicine, begin 
M INDAY, October 1, 1888. 

The Classes prepare f r Professions, Commerce, and the Universities. The 
Physical, Chemical. Biological, and Engineering Laboratories, and the 
Weaving Sheds, Dye-house, and ‘Printing-Rooms will be open daily for 
Practical Work. 

The following Prospectuses may be had Free from the SEcRETARY :— 

1. Prospectus of all Day-Cl : Department of Science, Technology, 
and Arts 
2. Prospect 
3. Prospe 
4. Prospectus 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
8 NEWGATE STREET LONDON, E.C. 


THE SCIENTIFIC LANTERN SLIDES 


De ARD, MAncuesTER, last Season, having been received 
ur, he respectfully invites EARLY ORDERS from 
1ers, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 





Materia Med ica 
Medical Jurisprudence. 


The NEW 


The Pros ectus may be GISTRAR. 











asses in the 
s of Classes for Occasional and Evening Students. 


of Classes in Civil and Mechanical Engineering. 
of the Department of Medicine. 











Cabinets, Glass-topped Boxes, 


Produced by E. 
with so mu 
Lecturers an 
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Now Ready, Cloth, Illustrated, Price rs. 


PRIMER 
MICRO- PETROLOGY. 


By W. MAWER, F.G.S 
London : Office of LIFE-LORE, 4 Essex Street Strand, W.C 
JOHN MARSHALL & CO., 42 Paternoster Row. 
Hull: ELSOM & CO., Market Place. 





Menthiy, SIXP ENCE. 


LIFE-LORE: 
A MAGAZINE OF NATURAL HISTORY. 
The SEPTEMBER NUMBER contains:—A Day’s Drepcinc ort 


ANGLESEA. (Illustrated.) By W. A. Herdman, D.Sc., F.L.S.—Rock- 
Bortnc Motiusca. (Illustrated.) By A. J. Jukes-Browne, M A., F.G.S. 
—TuHe Strupy oF DraGconr.ies. (Illustrated.) By W. Harcourt Bath.— 


THe ANIMAL ALKALOIDS. By Guy C. Rothery.—ReEcenr anv Fossi1 
ARACHNIDA. By P. B. Brodie, M.A., F.G.S.—THEe YouxG NaruRAList. 
(Illustrated.—Cuitr-Cuat —CotLectinc Bac.—Pusvications.—&c. 

W. MAWER, 4 Essex Street, Strand, W.C. 


Just Published, Post free for Three Seesege. 


CRYPTOGAMIC BOTANY: No.or, 


Natural History and Scientific Sook Circular; containing valuable 
and important Works on Desmids and Diatoms. Algw, Characez and 
Confervz, Lichens, Fungi and Microfungi, Musci and Hepatica, Ferns, 
General Crypt »gamic Potany 


WILLIAM WESLEY & SON, 28 Essex Street, Strand. 


F. H. BUTLER, M.A.Oxon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Now on vie w:-A Large Series of English Wealden Fossils, including 
many of the 1e wiy- -discovered Plants :a variety of Carboniferous Corals, 
exhibiting cal.cular development in great perfe ction ; also some sooc Specie s 
of Fossils i the Po: st Plio ene to ‘the Cambrian Strata inclusive ; a unique 
assortment of brilliantly indescent and twinned Calcites, recently obtained, 
and i in fine condition. 


OWENS COLLEGE, MANCHESTER. 
PROSPECTUSES for the SESSION 1888-89 are NOW READY. 

—DEPARTMENT of ARTS, SCIENCE, and LAW. 
—DEPARTMENT of MEDIC INE. 
—DEPARTMENT for WOMEN 
.—DEPARTMENT of the EVENING CLASSES. 
.—SCHOLARSHIPS, &c. (value £12 to £100 per annum). 
Apply to Mr. Cornish, Piccadilly ; or at the College. 


HENRY WM. HOLDER, M.A., Registrar. 
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| OXYHYDROGEN LIMELIGHT. 


| SEASON 1888-89. 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 


For Prices of highly-improved Steel Gas-Cylinders and other Apparatus 


address— 


HOWARD LANE & CoO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 
SECOND EDITION. 
GRIFFIN’S 
CHEMICAL HANDICRAFT. 


PRICE as. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 





Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREE". 
LONDON, W.C. 


| — eaieadineiiaaeeate 





AUX MEMBRES DU CONCRES CEOLOCIQUE. 


MR. S. HENSON, Minéralogiste, prie ces messieurs de ne pas quitte 
Londres sans avoir visité son nouvel établissement & 97 Regent Street, 
5 minutes de’ Burlington House, autrefuis 277 Strand. On peut y voir e 

» moment-ci des minéraux anglais rares et choisis: Witherite, Fluorspar 


Calcite, &c. 


SAMUEL HENSON, 


LATE 277 STRAND, 


97 REGENT STREET, LONDON, W. 


LONDON UNIVERSITY EXAMINATIONS. 


TUTOR S 


A. J. WYATT, Esq., M.A., First in Branch IV. 
Sub-Examiner of London University. 

V. BURTON, Esgq., B.Sc., First-Class Honours. 

B. J. HAYES, Esq.. B.A. Lond., First in First-Class Honours in Classics 

both at Inter. and Final. 

W. F. MASON. Esq.. B.A. Lond., First-Class Honours (Classics) at B.A., 
Double Honours (French and English) at Inter. Arts, Second in Honours 
at Matric., University Exhibitioner. 

>. H. BRYAN, Esq., B.A., Fifth Wrangler, bracketed with Senior Wrangler 
as Smith’s Prizeman, Scholar of St. Peters’ College, Cambridge, Fellow 
of the Camb. Phil. Soc. 

J. LOCKEY, Esq., M.A. London. (//ad 

at the B.A Exams. 1836 and 1887 

F. RYLAND, Esq.. M.A., 

Moral Science, &c ). 


, English and French, 


i 





7 Successful Private Pupils 


Second in First-Class Honours (Mental and 


G. W. = Ge, B.Sc. (Hons.). M.B. (Hons.), First-Class Honours at 
Inter. B. Se. = Sub- Examiner of Lond. Univ. 
M.A. Camb. and Lond. Univs., Wrangler, Exhibitioner, Scholar, and 
Goldsmith Prizeman. 
B.A. London, Double Honours in French and German (First Class), First in 
‘irst-Class Honours at Inter. 
M.A. Double First-Class Hons., late Examiner. 
M.A. London, Gold Medallist i in Classics. 
Hons English, French, German, and Classics (First Class) 
Div. I., Class 11., Classical Tripos, Cambridge. 
B.Sc., F. c. S., ¥.5. C.. Honours Graduate of London. 
M.A. Lond. (Mathematics), and Cambridge Wrangler. 
B.Sc. Lond., First in First-Class Honours both at Inter. and Final. | 
LL.B., First in First-Class Honours, Jurisprudence, and Roman Law, an 
Honoursman in Common Law and Equity. 
M.A. London (Classics), First in First-Class Honours both in French and 
German at B.A. 


3.4. Lond., 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS. | 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the Pass List Post free on application. 


AT INTER: SCIENCE AND PRELIM: SCIENTIFIC, 


JULY 1888, 9 STUDENTS PASSED. 


ABSENCE OF a AILURES, —The record is still unbroken that NO STUDENT of University Correspondence College 
R FAILED at an Examination for which he had worked fully through the Ordinary Course. 


Classes for pow d : begin September 29 ; for Inter. Arts and Science B.A. and B Sc., 


1889, ia the First Weeks of September and October. 


Students shuld join at least a week before these dates. 


The Tutor.al Series e nbraces over Fifty Works for London University Exams. 


Full List on application. 


Pros*EcTUs AND Fut Parricucars From THE PRINCIPAL, University CorrEsPpONDENCE COLLEGE, CAMBRIDGE- 
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SUBSCRIPTIONS TO “NATURE.” 
d 


3. 
WD 4.05) ohe % ¥ &, @ Belew a eee 
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To the United States, the Continent, &c. :— 


nano 


s. 
i: ae a a ee ee a ee 
ae eo ae a ee es 
2 ee ee ee a a 


To India, China, and Japan :— 


eoaank 


s. 
OE at wy ad BS © Oe Ss Ore 
a ee ee ee 
Oc, Oe ee ee 
Money Orders payableto MACMILLAN & CO. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


ANDAR 


~ INTERNATIONAL GEOLOGICAL 
CONGRESS, 


UNIVERSITY OF LONDON, BURLINGTON GARDENS, 
SEPTEMBER 17-22. 
The Opening Meeting of the Congress will be held on MONDAY Even- 
ing. SEPTEMBER 17, at 7 30, when the Council will be elected. 
At 8, the President will deliver his Inaugural Address. 


At 9, a Reception will be held in the Library, by Prof. and Mrs. 
PRESTWICH. 

Detailed Programmes for the week will be distributed during the evening. 

On Tuesday, and succeding days, the Congress will meet at 10.30 a.m. + 


Excellent Copies of the actual, natural Handwriting. also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephant size), Shorthand, and 
Type-Writing are easily, quickly, and cheaply pr>duced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 


London Wall, London, and 52 Princess Street. Manchester. 


RICHARD ANDERSON & CO.,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 
Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 
SPEAKING-TUBES, é&c., dc., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL a - LEADENHALL STREET, 
L 





Telegrams—‘‘ TONNERRE LONDON.” 


> Ea 


LAO a~anes 








Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 

LD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





BOOKS FOR STUDENTS. 


DESCHANEL’S NATURAL PHILOSOPHY. Trans- 
lated and Edited by J. D. EVERETT, D.C.L., F.R.S., Professor 
of Natural Philosophy in Queen’s College, Belfast. Ninth Edition 


Revised throughout. Illustrated by 783 Engravings on Wood. and : 
Coloured Plates. Cloth, 18s. ; also in Parts, limp Cloth, 4s. 6a. each. 
Part I.—Mechanics, Hydrostatics, | Part III.—Electricity and Mag 
&e. | netism. 
Part II.—Heat. | Part IV.—Sound and Light. 


** Systematically arranged, clearly written, and admirably illustrated, 
it forms a model work for a class in experimental physics.”’—Saturday 
Review. 

ELEMENTARY TEXT-BOOK OF PHYSICS. By 
Prof. EVERETT. Illustrated by many Woodcuts. Third Edition. 
Cloth, 3s. 6d. 

“An unexceptionable work, both in the matter and in the manner of its 
teaching.” —/ournal of Science. 

OUTLINES OF NATURAL PHILOSOPHY FOR 
BEGINNERS. By Prof. EVERETT. With 216 Woodcuts. Cloth, 4s. 

‘“*A book of great merit; it possesses all the systematic arrangement 
and lucidity of the author's former publications.”’—A thenenum. 
ANIMAL PHYSIOLOGY : an Elementary Text-Book. By 

J. McGREGOR-ROBERTSON, M.A. With numerous IIlustrations 
Cloth, 4s. 


**A good system of arrangement and clear expressive exposition distinguis! 
this book. ‘The definitions of terms are remarkably lucid and exact, and 
the woodcuts and explanatory diagrams are numerous and good.” —Saturda} 
Review. 


London: BLACKIE & SON, 49 and 50 Old Bailey. 





; Horst ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 








Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening. 

For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A. 





FAUNA 
GASKOHLE UND DER KALKSTEINE 
PERMFORMATION BOHMENS. 


Dr. ANT. FRITSCH, 
Ord. 6. Professor der Zoologie an der Béhm. Universitat in Prag. 
Band. ii., Heft 4. 
Die Lurchfische : Dipnoi. 
Nebst Bemerkungen iiber Silwirche und Devonische Lurchfische. 


Veréffentlicht mit Subvention der Kais. Akademie der Wissenschaften in 
/ien.) 


Von der Geologischen Gesellschaft in London mit dem Lyell-Preise 
Ausgezeichnet. 


Prag : Selstverlag—in Commission bei FR. RIVNAG. 


re ' 7s = THIS 

HOLLOWAY S PILLS |e 
Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 


Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints 
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MESSRS. MACMILLAN & CO.'S PUBLICATIONS. 


MENTAL AND MORAL PHILOSOPHY. 
THE MATHEMATICAL ANALYSIS OF LOGIC. 


Being an Essay towards a Calculus of Deductive Reasoning. By 
GEORGE BOULE. 8vo. Sewed. 5s. 


HAND-BOOK OF MORAL PHILOSOPHY. By 
the Rev. HENRY CALDERWOOD, LL.D., Professor of Moral 
Philosophy, University of Edinburgh. New Edition. Crown 8vo. 65. 


SEEING AND THINKING. By the late Prof. W. 
K. CLIFFORD, F.R.S. With Diagrams. Crown 8vo. 4s. 6c. 
[Nature Series. 
THE ELEMENTS OF THE PSYCHOLOGY OF 
COGNITION. By the Rev. ROBERT JARDINE, B.D., D.Sc. 
(Edin.), Ex- Principal of the General Assembly’ s College, Calcutta 
Third Edition, Revised and Improved. Crown &vo. 6s. 6d. 


PRIMER OF LOGIC. By the late W. STaNLEy 
JEVONS, LL.D., M.A., F.R.S. New Edition. 18mo. 1s. 


[Science Primers. 


ELEMENTARY LESSONS IN LOGIC; Deduc- 
tive and Inductiye, with Copious Questions and E xamples, and a Voca" 
bulary of I on al Terms. By the same Author. New Edition. Fcap. 
8vo. 38 


THE PRINCIPL ES OF SCIENCE. A Treatise 
on Le ogic and Scientific Method. By the same Author. New and 
Revised Edition. Crown 8vo. 12s. 6d. 


STUDIES IN DEDUCTIVE LOGIC. 


same Author. Second Edition. Crown 8vo. 6s. 


FORMAL LOGIC, Studies and Exercises in.  In- 
cluding a Generalization of Logical Processes in their Application to 
Complex Inferences. 3y JOHN NEVILLE KEYNES, M.A., late 
Fellow of Pembroke College, Cambridge. Second Edition, Revised 
and Enlarged. Crown 8vo. ros. 6d. 


CRITIQUE OF PURE REASON. By IMMANUEL 
KANT. In commemoration of the Centenary of its first Publication. 
Translated into English by F. Max Moitier. With an Historical 
Introduction by Lupwic Noirf. 2 Vols. Demy 8vo. 16s. each. 

Vol. I. HISTORICAL INTRODUCTION, by Lupwic Notré; &c. 

Vol. II. CRITIQUE of PURE REASON, translated by F. Max MULLER. 


For the convenience of students these volumes are now sold separately. 


KANT’S KRITIK. A Translation with Commentary 
by the ae J. P. MAHAFFY. D_D., and the Rev. J. H. BERNARD, 
Fellows of Trinity College, Dublin. A New Edition complete in one 
Volume. “( rown 8vo. n the press 


PSYCHOLOGY. By James McCosu, D.D.,-LL.D.; 
Litt.D., President of P rinceton ( vollege, Author of ‘‘Intui ileus of the 
Mind,” ‘‘ Lawsof Discursive Thought,” &c. Crown 8vo. 

I. THE COGNITIVE POWERS. 6s. 6d. 
Il. THE MOTIVE POWERS. Crown 8vo. 6s. 6d. 


A TEXT-BOOK OF DEDUCTIVE LOGIC FOR 
THE USE OF STUDENTS. By P. K. RAY, D.Sc. (Lond. and 
Edin.), Professor of Logic and Philosophy. Presidency College, 
Calcutta. Fourth Edition. Globe8vo. 4s. 6d. 


THE METHODS OF ETHICS. By Henry 
SIDGWICK, M.A.. LL.D., Knightbridge Professor of. Moral Philo- 
sophy in the University of Cambridge. ‘lhird Edition. 8vo. 14s. 

A SUPPLEMENT to the Second Edition, containing all the important 
Additions and Alterations in the Third Edition. Demy 8vo. 6s. 


OUTLINES OF THE HISTORY OF ETHICS 
FOR ENGLISH READERS. By thesame Author. Second Edition, 
Revised. Crown8vo. 3s.6d. 


THE LOGIC OF CHANCE. An Essay on the 
Foundations and Province of the Theory of Probability, with Special 
Reference to its Logical Bearings and its Application to Moral and 
Social Science. By JOHN VENN, M.A., Fellow and Lecturer in 
Moral S« iences in G onville and Caius College, Camt ridge, Examiner in 
_ yr al, P hil osophy in the University of London. Second Editi yn, 

i greatly Enlarged. Crown 8vo. tos. 6d. 


By the 





sv] MB OLIC LOGIC. By the same Author. Crown 


MACMILLAN & CO., LONDON. 18] 


GEOGRAPHY. 
MACMILLAN’S GEOGRAPHICAL SERIES, 


Edited by ARCHIBALD GEIKIE, F.RS., 


Director-General of the Geological Survey of the United Kingdom 





The following List of Volumes is contemplated :— 

THE TEACHING OF GEOGRAPHY. A Prac. 
tical Hand-book for the Use of Teachers. By ARCHIBALDGEIKIE 
F.R.S., Director-General of the Geological Survey of the Unite 
Kingdom. and Director of the Museum of Practical Geolog zy, Jermyn 
Street, London; formerly Murchison Professor of Geology and 
Mineralogy in the University of Edinburgh. Crown 8vo. 2s. 

f Re ady. 






*,* The aim of this volume is to advocate the claims of geography as a 
educational discipline of a high order, and to show how these c I: aims may be 


practically recognized by teachers. 

AN ELEMENTARY GEOGRAPHY OF THE 
BRITISH ISLES. 3y ARCHIBALD GEIKIE, F.R.S., &, 
18mo. 1s. [Ready 

THE ELEMENTARY SCHOOL ATLAS. With 

24 Maps in Colours. By JOHN BARTHOLOMEW, F.R.G.S. gto 
Price 1s. [Ready. 
This Atlas has been specially designed to illustrate ALL ELEMENTary 

Text-books OF GEoGRAPHY. With this object the greater num the 

Maps have been devoted to the general introductory lessons in Gees sraphy, 

long with the special Geograp hy of the British Isles. ‘Ihe other countries 

of the world have here only been treated generally, it being reserved for 
more advanced School Atlases in this series to deal with them in a more 
adequate manner, 

MAPS AND MAP MAKING. 3y ALFRED 
IIUGHES, M.A., late Scholar of Corpus Christi College, Oxfor 
Assistant Master at Manchester Grammar School. Crown 8vo 

(ln the press 


AN ELEMENTARY GENERAL GEOGRAPHY. 

By HUGH ROBERT MILL, D.Sc. Edin. Crown i Re 
A GEOGRAPHY OF THE BRITISH COLONIES. 
A GEOGRAPHY OF EUROPE. By James 

SIME, M.A. [In preparation. 
A GEOGRAPHY OF AMERICA. 
A GEOGRAPHY OF ASIA. 
A 
A 














GEOGRAPHY OF AFRICA. 

GEOGRAPHY OF THE OCEANS AND 
OCEANIC ISLANDS. 

ADVANCED CLASS-BOOK OF 
GRAPHY OF BRITAIN. 

GEOGRAPHY OF 
ZEALAND. 

GEOGRAPHY OF BRITISH NORTH AMERICA. 

GEOGRAPHY OF INDIA. 

GEOGRAPHY OF THE UNITED STATES. 

ADVANCED CLASS-BOOK OF THE GEO- 
GRAPHY OF EUROPE. 


THE GEO- 


AUSTRALIA AND NEW 


CLASS-BOOK OF GEOGRAPHY. By C. B. 
CLARKE, M.A., F.L.S., F.G.S., F.R.S. New Edition, with 1 
Coloured Maps. Fcap.8vo. 3s. 

A SHORT GEOGRAPHY OF THE BRITISH 
ISLANDS By JOHN RICHARD GREEN and ALICE S1 - 
FORD GREEN. With Maps. Feap. 8vo. 33. 6d. 

A PRIMER OF GEOGRAPHY. By Sir Georse 


GROVE, D.C.L. With Illustrations. 18mo. 1s. — 


[Science Primer 


A MANUAL OF ANCIENT G EOG ani HY. 
From the German of Dr. H. KIEPERT. Crown 8vo. 
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HISTORY. 
THE SECOND PUNIC WAR. Being Chapters 


fom THE HISTORY OF ROME. By THOMAS ARNOLD, D.D. 
Edited, with Notes, by W. T. ARNoLp, M.A. With 8 Maps. Crown 


8vo. os. Od. 


THE ROMAN SYSTEM OF PROVINCIAL 
ADMINISTRATION TO THE ACCESSION OF CONSTAN.- 
TINE THE GREAT. By W. T. ARNOLD, M.A. Crown 8vo. 6s. 

‘Ought to prove a valuable hand-bock to the student of Roman history.’’ 

—Guardian. 


STORIES FROM THE HISTORY OF ROME. 
By Mrs. BEESLY. Fceap. 8vo. 2s. Ed. 


THE HOLY ROMAN EMPIRE. By James Brycr, 
D.C.L., Fellow of Oriel College, and Regius Professor of Civil Law in 
the Univeisity of Oxford. Eighth Edition. Crown 8vo. 7s. 6d. 


OUR NATIONAL INSTITUTIONS. A Short 
Sketch for Schools By ANNA BUCKLAND. With Glossary. 
18mo. 18. 


A HISTORY OF ENGLAND FOR BEGINNERS. 
By ARABELLA B. BUCKLEY, Author of ‘‘A Short History of 
Natural Science, ** &c. With Coloured Maps, Chronological and 
Genealog:cal Tables. Globe 8vo. 35. 


LECTURES INTRODUCTORY TO THE STUDY 
OF THE LAW OF THE CONSTITUTION. By A. V. DICEY. 
L.C.L., of the Inner Temple, Barrister-at-Law ; Vinerian Professor of 


English Law; Fellow of All Souls’ Cullege, Oxford; Hon. LL.D. 
Glasgow. Second Edition. Demy 8vo. 12s. 6a 


WORKS BY EDWARD A. FREEMAN, D.C.L., LL.D., 
Regius Professor of Modern History in the University of Oxford, &c. 
OLD ENGLISH HISTORY. With Five Coloured 


Maps. New Edition, Extra Feap. 8vo. 6s. 


A SCHOOL HISTORY OF ROME. 


Crown $vo. 

(Jn preparation. 

METHODS OF HISTORICAL STUDY. A Course 
of Lectures. 8vo, tos. 6d. 

THE CHIEF PERIODS OF EUROPEAN 
HISTORY. Six Lectures read in the University of Oxford in Trinity 
Term, 1885. With an Essay on Greek Cities under Roman Kule. 8vo. 


10s. 6d, 

HISTORICAL ESSAYS. First Series. Fourth 
Editic 8vo. 10s. 6d. 

Hinciiniee ite Mythical and Romantic Elements in Early Eng glish 


History—The Continuity of English History—The Relations between the 
Crowns of England and Scotland—St. Thomas of Coniaiveny and his 
Biographers, &c. 


HISTORICAL ESSAYS. Second Series. 
Edition, with Additional Essays. vo. tos. 6d. 

ConTENTS :— yy sreece and Medizval Italy—Mr. Gladstone’s Hom 
and the Home ric Ages—The Historians of Athen The Athenian Democrac y 
—Alexander the Great—Greece during the Macedonian Pe riod—Mommsen’s 
History of Rome—Lucius Cornelius Sulla—The Flavian Czsars, &c., &c 


HISTORICAL ESSAYS. Third Series. 8vo. 12s. 

Contents :—First Impressions of Rome—The Illyrian Emperors and 
their Land—Augusta Treverorum—The Goths at Ravenna—Race and 
Language—The Byzantine Empire—First Impressions of Athens—Medizval 
and Modern Greece—The Southern Slaves—Sicilian C ycles—The Normans 
at Palermo. 


THE GROWTH OF THE ENGLISH CONSTI- 
TUTION FROM THE EARLIEST TIMES. Fourth Edition. 


Crown 8vo. 5s. 


A SCHOOL HISTORY OF GREECE. 


FYFFE, M.A. Crown 8vo. 
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WORKS BY JOHN RICHARD GREEN, M.A., LL.D,, 


Late Honorary Fellow of Jesus College, Oxford. 


A SHORT HISTORY OF THE ENGLISH 


PEOPLE. With Coloured Maps, Genealogical Tables, and Chrono- 
logical Annals. New Edition, thoroughly Revised. Crown 8vo. 


8s. 6d. 134th Thousand. 
HISTORY OF THE ENGLISH PEOPLE. In 
England, — 449-1071—Foreign Kings, 1071-1214— 


Vols. 8vo 
Vou. £ _F arly 
The Charter, 1214-1291—The Parliament, 1307-1461. With Eight 
Coloured Maps. 8vo. 16s. 
Vo. 11.—The Monarchy, 1461-1540—The Reformation, 1540-1603. $vo. 
10s. 
Vot. I1].—Puritan England, 1603-1660—The Revolution, 1660-1688 
With Four Maps. 8vo. 16s. 
Vor. IV —The Revolution, 1688-1760—Modern England, 1760-1815. 
With Maps and Index. 8vo. 16s. 
THE MAKING OF ENGLAND. With Maps. 
vo. 16s. 
THE CONQUEST OF E} 


and Portrait. 8vo. 18s. 


ANALYSIS OF ENGL ISH HISTORY, based on 
Green’s ‘‘Short History of the English People.”” By c W.A. TAIT, 
M.A., Assistant Master. Clifton College Crown 8vo. 35. 6d. 

READINGS FROM ENGLISH HISTORY. Se- 
lected and Edited by JOHN RICHARD GREEN, Three Parts 
Globe 8vo. 15s. 6d. each. I. Hengist to Cressy. II. Cressy to 
Cromwell. III, Cromwell to Balaklava. 

LECTURES ON THE HISTORY OF ENGLAND. 


By M. J. GUEST. With Maps. Crown S8vo. 6s. 


HISTORICAL COURSE FOR SCHOOLS. 
—Edited by rane A. FREEMAN, D.C.L., LL.D., late 
Fellow of Trinity College, Oxford, Regius Professor of Modern 


History in the University of Oxford. 
GENERAL SKETCH OF EUROPEAN 
HISTORY. By EDWARD A. FREEMAN, D.C.L. New 


Edition, Revised and en with Chronological Tables, Maps, 


and Index. 18mo. ; 
HISTORY OF "EN GLAND. By  EDITH 


THOMPSON. New Edition, Revised and Enlarged, with Coloured 


Maps. 18mo. 2s. 6d. 
HISTORY OF SCOTLAND. 
New Edition. 18mo. 


MACARTHUR. 2s. 

HISTORY OF ITALY. By the Rev. W. 
HUNT, M.A. New Edition, with Coloured Maps. 18mo. 3s. 6d. 
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EUROPEAN COLONIES. By E. J. 
M.A. With Maps. 18mo. 4s. 6d. 
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HISTORY PRIMERS.—Edited by Joun 
RICHARD GREEN, M.A., LL.D., Author of “ A Short History 
; of the English People.” ae 
ROME. By the Rev. M. Creicutron, M.A., Dixie 
Professor of Ecclesiastical History in the University of Cambridge. 
With 11 Maps. 18mo. 1s, 
GREECE. By C. A. Fyrre, M.A., Fellow and 
late Tutor of University College, Oxford. With 5 Maps. 18mo. 1s. 


EUROPEAN HISTORY. By E. A. FREEman, 


D.C.L., LL.D. With Maps. Is. 
By the Rev. J. P. 


NGLAND. With Maps 
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GREEK ANTIQUITIES. 
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M.A. 18mo. 1s. 

GEOGR APHY. By SirG. Grove, D.C.L. 
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FRANCE. By CHartotre M. YONGE. 


Maps. 
By Prof. WiLKINs. 
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SIR J. W. DAWSON’S NEW WORK. CLARENDON PRESS SCIENTIFIC SCHOOL-BOOKS 
Now Ready, Price gs., with Map and Illustrations. A Treatise on Statics. By G. M. Mincutn, M. A. Third 
8 4 8 Edition. Vol. L., The Equilibrium of C »-planar Forces l. IT... 16s 
() él clence In | é ail § ‘ By far the best treatise on statics in the English lan guage.” - “N w York 
1 Nation 
**A most important work ; in fact, one of the best treatises of the day.”— 
By Sir J. WILLIAM DAWSON, F.R.S. aap eae 
. : Chemistry for Students. By A. W. WiLtramsoy, Phil. 
This work is intended as a supplement to the Author's previous v« rut nes, Doc., F.R.S. Third Edition. Extra Fcap. 8vo, Cloth. 8s. 6d 
entitled ‘The Story of the Earth,” ‘* The Orgin of the World,” and ‘*A truly philosophic hand-book to elementary a a mm 
** Fossil Men,” and more especially to bring out the new information ob- . . . : Vol. Eye ee: 
tained in his recent travels in the East, and his matured conclusions Exercises in Practical Chemistry. % » Elementary 
respecting certain debated points not treated of, or only slightly noticed, in eet By A. VERNON HARCOURT, m A., F.R.S., and 
th soe sien aaunad shove H. G. MADAN, M. A. Fourth Edition, Revised and Enlarged by H. 
owen cle a G M ADAN, M.A. _ Crown 8vo, Cloth. ros. 6d. 
**It would take : v1 yng essay to do justice to the many topics handled in ‘ One of the most useful books on practical chemistry that has ever beer 
Sir William Dawson's profoundly interesting work.”—St. Fames's Gazette. written, and we can most heartily recommend it.”—/ournal of Education, 
“The results of a tour Sug gh Italy, Egypt, aot om. ontins ted Ae a A Class-book of Elementary Chemistry. By W. W. 
geological observer of such eminence as Sir illiam awson has shown SIC E } ? ‘chiz vie s 
himself to be, cannot but be of great value. Such are his knowledge and tae tomer dts Gane te > = bar macs A hr Ng 
grasp of the subject, his perfect fairness and impartiality, and his close and wba sea oe “Bie eee 
careful reasoning, that it is not too much to say that he has summed the An Elementary Treatise on Heat. With Numerous 
present extent of our knowledge of Bible lands.” —-Pad/ Mall Gazette Woodcuts and Diagrams. By BALFOUR STEWART, LL.D., 
F.R.S. Fifth Edition. Extra Fcap. Svo, Cloth. 7s. 6d. 
A Text-book of Algebra. By W. STEADMAN ALDIs, M.A., 
NEW WORK BY PROF. HENRY DRUMMOND. Principal and Professor of Mathematics in University College, Auck- 
land, New Zealand; formerly Principal of the Newcastle-on-Tyne N 
saat ines ait ccAM re —_ ; eae ae College of Science. Crown 8vo, Cloth. 7s 6d. i 
EIGHTH THOUSAND. With Six Maps and Illustrations, Price 6s. **A well-written and comprehensive treatise.” —Saturday Review. as 
: me O - { Cc A L A in my l Cc A Geometry i in Space. Containing Parts of Euclid’s Eleventh R 
om and Twelfth Books, and some. Properties of _ and Solids of = 
_ " i ee | Revolution, with Exercises. Edited by R. C. J. NIXON, M.A., 
By HENRY DRUMMOND, F.R.S.E., F.G.S. Mathematical Master of the Royal Academical Institution, Belfast. 
“ gree Law in the Spiritual World.” | Crown 8vo, Cloth. 3s. 6d. 
Author of* “ Natural Law in the Spiritual World. * May be safely recommended to students and teachers as a clear and 
, 4 a a pms introduction to the study of solid geometry.”—Nature, ; PE 
‘* Prof. Drummond is a clear and accurate observer, and as he has had a stag : 
sound sc ‘entific training, and has a real interest in the human side of African Geography for Schools. By ALFRED IIUGHES, M.A., d 
life, he is able to present us with pictures of a distinctness and originality | late Scholar of Corpus Christi College, Oxford; Assistant Master at 
not often met with in books of African travel.” — 7imes. Manchester Grammar School. Crown 8vo. 
Part I—PRACTICAL GEOGRAPHY. With Diagrams. 2s. 64. 
“Prof. Drummond is here at his very best. The cattle on Mg og ‘The questions aze discussed in a way that secures the combination of 
especially is worthy to rank with anything ever written by Wallace, Bates geography, geometrical drawing, arithmetic, and the elementary ideas of 
or Darwin himself on this fascinating subject. In the presence of such geometry.” —Nature 
perfect form, such graphic description of details, such | genial humour and Fail Claveadon sgt Catalogues on application. 
subtle reasoning, the critic has nothing to do but quote.”—Academy, 
London: 
London: HODDER & STOUGHTON, 27 Paternoster Row. HENRY FROWDE, Clarendon Press Warehouse, Amen Corner, E.C. Mi 
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All kinds of Meteorological Instruments, &¢., 
8, 9, &10 Hatton Garden, London, E.C. 











N. 
PERKEN, SON, & RAYMENT, °° "10 sisorn, 22100 


“OPTIMUS” Euryscope. “OPTIMUS” Rapid Rectilinear. 


5X4 7X5 9X7 10 X 8 | § ¢ z 8 2 » i li 48 


63/- 94/6 126/- 220/- 3/- 45'- 49/6 64/- 82/6 127/6 eaale 180/- 
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“With such a large aperture (1/6 approx.), | areas 
it serves as a portrait and group lens, as well | RAYMENT’S PATENT CAMERA. 





*T should strongly recommend 





as a landscape and copying objective. There . 

. 7 A a . < § 5. R: Camera. Itis LIGHT 
is no doubt of its proving a most useful lens.”* Price includes 3 Double Dark Slides caabace —) RIGID, and 
—J. Traut Taytor, British FYournal of 44 34 | 64x43 1 84x6$[ 10x88] 12X10 | %5X12 | extends to about double the usual 
Photography. | 120/- 145/- | 168/- | 2r2/- 258/- 314/- focus.”"—A mateur Photographer 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


‘* To the solid ground 
Ot Nature trusts the mind which builds for aye,”—WORDSWORTH, 


No. 986, VOL. 38.] 
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+ BECK’S 
PHONOGRAPHIC LENSES 


WITH 
IRIS DIAPHRAGM. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since. As you are aware, I have a shelf full of 
lenses by makers of repute, but the process of natural selection 
compels me irresistibly. to use the Aeck Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 
THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 

-A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
[t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future.” 











J, J. HICKS, 
8,9, &10 
Hatton Garden, 
London, E.C. 
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Just Published. Sixth Edition. Eleventh Thousand, Revised 
and Enlarged, with Three New Chapters, an Appendix, and 
Additional Illustrations. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 


By JOHN BROWNING, F.R.A.S., F.R.M.S., &c, 


With 58 Iilustrations. Price 1s., Cloth. 

** This little bock can do only good into whatever hands it finds its way. 
I only wish I could get it into the hands and heads of every schoolmaster 
in the kingdom, and so stop at its source an evil which is growing at such 
a portentous rate as to threaten to make us in another generation as short- 
sighted as the Germans.” —7 ruth. 

CHATTO & WINDUS, Piccadilly, LONDON, W., 

AND ALL BOOKSELLERS. 
Sent free for 1s. 2d. by the Author, JOHN BROWNING, 63 Strand, 
London, W.C. 

NEGRETTI AND: ZAMBRA, 

SOLE MAKERS OF 
JORDAN’S (PATENT) 


SUNSHINE RECORDER. 
PRICE £3 tIos., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


Scientiric INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London, 
Lllustrated Description 
‘ost Free. 


NEGRETTI & ZAMBRA’S 


Large 
Illustrated 
Catalogue, 

ages, 
1200 Engravings. 
Price 5s. 6d. 
Telephone No. 
6583. Telegraphic 
Address : 


Negretti, London. 
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‘UNIVE RSITY COLLEGE, LONDON. 


| ST. THOMAS'S HOSPITAL MEDICAL | 
| SCHOOL. 
| 


PHYSIOLOGiCAL LABORATORY. SPECIAL COURSES. T 
An Advanced Course of Practical (Experimental) Physiology. and an ALBERT EMBANKMENT, LONDON, S.E. SC! 
Advanced Course of Lectures on Physiological Chemistry will be held during The WINTER SESSION of 1838-89 will commence on OCTOBER ; * 


the Winter Session under the Direction of Dr. W. D. HALLIBURTION, | when an Introductory Address will be delivered by Dr. CULLING 












the Assistant Professor of Physiol »gy | WORTH, at 3 p.m 
These Classes are suited for Caniidates for the B.Sc and Interm. M.B. TWO E NTRANCE SCIENCE SCHOLARSHIPS of 125 guineas and 
Ex aminations of the University of london. £60 respectively, open to all first-year Students, will be offered for com- +s ah 
: for the Practical Course, £5 5s. ; forthe Lectures, £2 2s | detition. The Examination will be held on the 26t h, 27th, and 28th of 
Fur rther Particulars may be ob:ained on application at the Laboratory. September, and the subjects will be Chemistry and Physics, with either 
7, A. SCHAFER, Jodrell Professor. Botany or Zoology, at the option of Candidates, : 
E. A. SCHAPER, Jodrell Pref | | Special Classes are held throughout the yearfor the ‘‘ PRELIMINARY ( E 
7 —— = ~ | SCLENTIFIC” ~“~Ls M.B.” Examinations of the - 
owe |} UNIVERSITY of L . 
GOVERNMEN 4 GRANT of £4000 for the An additional Laboratory for the teaching of advanced Physiology has 
Promotion of Scientific Research.—Applications to be considered at the | peen recently provided. R 
next meeting of the Government Grant Committee must be forwarded All Hospital Appointments are open to Students without extra charge. J 
to the SecreTarigs, Royal Society, Burlington House, London, W., Scholarships and Money Prizes of considerable value are awarded at the F 
marked “Government Gr: unt,” before OCTOBER 21, and must be | Sessional Examinations. as also several Medals. AN 
written upon Printed Forms which may be obtained of the AssisTANT The Fees may be paid in one sum or by instalments. Entries may te J. - 
SECKETARY. made to Lectures or to Hospital Practice, and special arrangements are u 


made for Students entering in their second or subsequent years ; also for 
Dental Students and for Qualified Practitioners. 


ROYAL COLLE cGE OF SCIENCE, Medical Practitioners, Clergymen, and private families residing in the Al 








aca ae neighbuurhood receive Students for residence and supervision, and a register CE 

STEPHEN’S GREEN, DUBLIN. of approved lodgings is kept in the Secretary’s office. 

| Prospectuses and all particulars may be obtained from the Medical Secre. Al 

SESSION 1888-89. tary, Mr. GeorGk RENDLE. - 

The Royal College of Science supplies, as far as practicable, a complete | me RESTARCEM, Bass A. 

Course of a truction in Science apphicable to the Industrial Arts. espe . * ae Al 

cially those which may be classed broadly under the heads MININs, OWENS COLLEGE. MANCHESTE R. ( 
ENGIN EERING, and CHEMICAL MANUFACTURES. be ODE TETOHe went Ae ig = : . 

A Dipl [A i tile Mats : Hergong? lof the Tt PROSPECTUSES for the SESSION 1888-89 are NOW READY. H 

ip ma oft Associate o 1¢€ ollege ts grante a 1€ end o ne nree “Dp T sary’ Tr? ~ NCE .- r 

Years’ Course, the required conditions being complied with. 1.—DEI ARTME Tr ef ARTS, SCIENCE, and LAW. E 

2.—DEPARTMENT of MEDICINE. 

Four Royal Scholarships, of the value of £50 yearly, each, with free 3.—DEPARTMENT for WOMEN. ' 

admission to the Lectu res. and Laboratories, are attached to the College == DE PARTMENT of the EVENING CLASSES. \. 

‘wo are offered for competition e ach year t» Associate Students, not being | 5.—SCHOLARSHIPS, &c. (value £12 to £100 per annum). 

Royal Exhibitioners, on the completion of the First Year's Course. M P till he Coll - 

A Silver Medal is awarded at the conclus:on of the second year on the Aeuhy eo Tis: Comme, Fees a ob ee Cage. A 

examination results of the first and second year’s Associate Student _HE NRY WM. HOLDE R, M.A., Re Ristrar. K. 








The Fees payable by Non-Associate Students are 


I — - - 
£2 kk ir each separate Course of Lectures. | W 
4&1 for Half Course of Experimental Physics. | ; | 


Or £10 for all the Lecture Cousses of a Pacey, for the Session 
For Analytical Chemistry : For Assaving VICTORIA UNIV as a Se E 


42 for a Special C.urse of One 45 for Three Months. | l 








Month 49 for Six Months SESSTON 1888-89. ¥ 
45 for Three Months 412 for the entire Session. | L 
£9 for Six Months. For Zoological Laboratory, £ r pS Gee See ae 
£9 for the entire Session. peer ae : ee ae PRINCIPAL—G. H. RENDALL, M.A. I 
Butanical Laboratory, £2. 
For Physical Laboratory : | Rais Wietcaiiia sk. 
ver Moath (One ir per Day). = rawing School ; aaiunninis aan sseiaiaihiaiibidiad \ 
£1 per I } i Rie as Miata PROFESSORS AND LECTURERS. 
45 for the Session (d>.) re ee < . 
For Six Hours pe r Day, £3 per| *? for one Term. Greek =e se vee eee Prof. G. H. RENDALL, M.A. 
Month. Latin eco oe as ow POOL MH. A. STRONG, M.A., LL.D. A 
The Chemic *hysical Lebo ries Ste nee | French wo. oo oo Lecturer—VICTIR OGER 4, 
ee ee ene and the Drawing Schools are | German ... .. . .«- Lecture-—KUNO MEYER. Ph.D., M.A K 
: . | Italian... . ww Lecturer—EUGENIO LONDINI, D.C.L. RB 
| English L iterature. «. Prof. A. C. BRADLEY, M.A. 
Dean of Faculty for the Session 1888-89 : | History ... w. Prof. J. M. MACKAY. M.A. N 


W. N. HARUELEY, F.R.S., F.C.S., F.R.S.E. 


Mathematics, Mechanics, and 
Mechanisin : Prof. H. HenNNassy, F.R.S. 


Descriptive Geometry, “Drawing, Prof. THos. F. Picorr,C.E.,M.R.LA 
S 


Philosophy and ache... Prof. JOHN McC ye MA. 

Mathematics... ... .. Prof. F. S. CARE A 

Physics ... 0: so «cs Prof. OLIVER Lobei LL.D., D:Se., FBS 

Engineering ... .. «. Prof. H.S. HELE SH AW, M. Inst.C. E. 

Natural History ... ... Prof. W. A. HERDMAN, D Sc.,F.L.S.,F.R SE 
Chemistry .. ... .. Prof. J. CAMPBELL BROWN, D.Sc., F.LC. 

' Art ... seo cee cee ove Prof. R. ALAN M. STEVENSON, M.A. 

heal > f Prof. W. T. Bakrett, F.R.S.E., | Political Economy’... Lecturer—E. C. K. GONNER, M.A. 

Physics, Theoretical and Practical.. “‘\ MRIA. as y (Lec turer-R. Jj. HARVEY GIBSON, M.A, 

Geolo (eet De Bes, MA, LD Oe ee R.S.E. : 

ee ee a ee Medicines. sew. Profi R. GLYNN, M.D., FRCP. ' 

Mining and Mineralogy os os ce PRR LP ORmuasy, y E..MR.ILA. | Surgery... ... «+ «« Prof. RUSHTON PARKER. B Se., F.R.C.S 

Botany . ooo eee coe ce coe Ee Oe eam, SED, FLL S. Anatomy... ... .. «« Prof. W. MITCHELL BANKS, M D., F.R.C.S. 
2 shen f Prof. A. C. Happvon, M.A., F.Z.S., | Physiology .. .. .. Prof. RICHARD CATON, M.D, M R.C P. 
Sienna B Pathology .. «. «. Prof. ALE epee oo "M.B. 
I ” cei Midwifery ... .. «« Prof. }|JOHN WALLACE, N 
The Courses of Chemistrv, Botany, and Zoology are recognized by the Materia Medica Prof, WILLIAM CARTER, M.D., LL.B., B.Sc 





Engineering, and Surveying .. 
Chémistry, Theoretical and Prac- Prof. W. N. Harrrey, F.R.S., 
tical, and Metallurgy ... .. ..J F.C.S., F.R.S.E. 





Royal University of Ireland, and Certifizates of Attendance are granted to | . > 
Medical and othe r Students attending the Courses, and the Chemical, Medical Jurisprudence.. Prof. F. T. PAUL, F.R.C.S. ’ 
Botanical, and Zoologi cal La oratories. ; : | The NEW SESSION commences on OCTOBER 1. 

Ihe Lectures of the Professors of Botany and Zoology are alsu recognized >. he Prospectus may be obte ained by application to the REGISTRAR. P 
as qualifying for Graduation in the University of Edinburgh. — —— ; 


Programmes may be obtained on application at the College ; or by letter “PRELIMINARY SCIENTIFIC (M. B. ) 


addressed to ** The Secretary, Royal College of Science, Stephen’s Green, 


Dubl.n.” : UNIVERSITY OF LONDON. : 


Prof. J. P. O’REILLY, Secretary. 


Students who have Matriculated and are intending to enter, or who have 
already entered, at any one of the London Medical Schools for the purely 


GUY S HOSPITAL MEDICAL SCHOOL. Medical Portion of their Studies, can prepare for PRELIMINARY 


SCIENTIFIC EXAMINATION at University College, under Prof. 
F. 





UNIVERSITY OF LONDON PRELIMINARY SCIENTIFIC RAMSAY, Ph.D., F.R.S., Prof. CAREY FOSTE R _ Prof. 
3) EX: IAT I LANKESITER, LL.D., F.R.S., and Mr. F. W. (OLIVER, B.A., D.Sc. | 
(34.B.) epraeaperan The Curriculum commences in the First Week of OCTOBER. Prof 


Instruction is given in all the subjects of the above Examination at | Ray Lankester will act as ‘lutor of the Preliminary Scientific Students, ane 
GUY'S HOSPITAL dusing the Winter and Summer Sessions. The Fee advise them in regard to their Reading and Class-work. 





for the whole Course is 1o Guineas. ‘The Classis not confined to Students Fee for the ccmyle:e Course of Study required, including Lectures ane 
of the Hospital Laboratory Work, 35 Guineas. , 

For further particulars, apply to the Dean, Guy’s Hospital. Southwark. For particulars apply to the SEcRETARY, University College, Lond 
S.E. } Gower Street, W.C. 
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Sept. 20, mae) 
~ UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES ot ARTS and LAWS and of 
SCIENCE (including the Indian School and the Department of Fine 
— will begin on OCTOBER 3. The Introductory Lecture will be given 


t3 p.m. by Prof. E. Ray Lankester, M.A., LL.D., F.R.S. 
PROFESSORS. 

ALTHAUS, Ay - . German. 
Rev S. BEAL . . Chinese. 
EDW. SPE NCE Re BE ‘ESLY, 

Ancient and Modern History. 

ck CIL BENDAI i: A.. « Sanskrit. 
Rev. T. G. BONNEY, “D. Sc, 

F.R.S., F.G.S. +. Geology and Mineralogy (Yates Gold- 

smid Professorship 

Rev. A. J. CHURCH, M A. .. Latin. 
T. W. RHYS DAVIDS, LL.D., 

Ph.D. . Pali and Buddhist Li teratur 


ANTONIO FARINELLI. :? B. 
J. A. ee neh ng " A.. D.Se. 


Italian Language and Liters ati ire. 


i Elle trical Tec lense. 


G. C. FOSTER, B.A, F.R.S. Physics 

H.S. FOXWEI E M. A. Political Economy (Newmarch Pro- 
fessorship). 

ALFRED GOODWIN, M.A. . Greek. 


GRAHAM, _ D.Sc.. 
- Chemical Techn logy. 


ae ES 
aLixANder’ "HENRY, ~ MA. 
:. ee 


. Jurisprudence. 
. Mathematics. 
- Hindustani. 


L 
M. J. Ni. ULL, iM. A. 
A. H. KEAN B. 
ALEX. B. W RENNEDY, M. Inst. 
CE., FARS..< . Engineering and Mechanical Techno- 
logy. 
- French Language ar 


H. LALLEMAND, B.-és id Literature. 


E. RAY LANKESTERS " MLA, 
LL.D., F.R.S. eee .. Zoology and Comparative Anatomy 
(Jodrell Profe-sorship) 
A. LEGROS . Fine Arts (Slade Professorship). 





Rev. D.W. MARKS... 
HENRY MORL EY LL.D. 
A. F. MURISON, M.A. 


ee Hebrew (Goldsmid Professorship). 
‘ es Language and Literature. 
Roman Law. 





KARL PEARSON, M.A., L EB. Applied Mathematic 
J. P. POSIGATE, M.A +» Comparative Phil 
W. RAMSAY, Ph.D.. -R. Ss. . Che.nistry. 


: . ARLES RIEN, Ph.D. Arabic and Persian. 


- CROOM ROBE RTSON, M ri Philosophy of Mind and Logic (Grvte 
Pr. fessorship) 
E. A. SCHAFER, F.R.S... . Physiology (Jodrell Professorship). 


1 EB SCRULION. M.A. LL. B.. Cc 
[. ROGER SMITH, F.R.I.B.A 
L. F. VERNON HARCOUR, 


M.A., M.Inst.C.E. ... pe 


mstitutional Law and History. 
Architecture. 


Po 


Civil Eng 


neering and Surveying. 


F. W. OLIVER, B.A., D.Sc. 
(Lecturer)... oso os .. Botany. 

Vacant . Archzology (Yates Professorship). 
Scholarships, &c., of the value of £2000 may be awarded annually. 









i three Andre ‘ntrance Prizes of the value uf 
430 each, the Exar 1 for which begins on SEPTEMBER 27. The 
Keg sulatio ns as to these, an in ormation as to Classes, Pr.zes, 
&c., may be obtained from the SECRETARY 


Among these are in 




















MATHEMATICS.- —Mr. wW. GALLATLY; 
M.A, (London and & ambri Assistant-Examiner at London Uni- 
versity, Author of “E n Physics” and ‘ iT he Elements o 
Logarithms,’’ prepares Candidates for all Public Examinations.— 


Address, 26 Torrington Square, W.C. 


BRITISH MUSEUM. 


jing Room and Newspaper Reom will be CLOSED from 
OCTOBER 1, to THURSDAY, OCTOBER 4, both days 





The Rea 
MONDAY, 
inclusive. 


E. MAUNDE 


British Museum, September 19, 188 


THOMPSON, Principal Librarian. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The Fifteenth Session of the 
Arts. and the Fifty-eighth 
MONDAY, Oct: pani _ 1688. 

I'he Classes prepare ’rofessi ns, Commerce, and the Universities. The 
Physical, Chemical, Biological, and Engineering Laboratories, and the 
Weaving Sheds, Dye-house, and ‘Pelnting-Bocane will be open daily for 
Practical Work. 

The following Prospectuses may be had Free from the SEcRETARY :— 

1. Prospectus of all Day-Classes in the Department of Science, Technology, 
and Arts 

2. Prospectus of Classés for Occasi . al and Evening Students. 

3. Prospectus of Classes in Civil and Mechanical Engineering 

4. Prospectus cf the Department of Medicine. 


Department of Science, Techno logy, and 
Session of the Department of Medicine, begin 


~ co 





Just Published, Price 3s. ; free by Post,:3s. 4}d. 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1888-89. 
MACMILLAN & CC., London; J. E. CORNISH, Manchester. 
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| LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers larva of Corethra plumicornis (glass 
larva), with sketch and description. He also sent out Volvox globator, 
Pedalion mira, Cristatella mucedo, Alcyonella fungosa, Paludicella Ehren- 

rgi, Fredericella sultana, Plumat« ‘Ila, Leptodo:a hyalina, Brachionus pala, 
Melicerta rin gens, Stephanoceros ; ; also Amoeba, Hydra, Vorticella, Cray- 
fish, and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1s., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 











‘ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the Subjects of 
the Preliminary Scientific and Intermediate B Sc. Examinations of the 
University cf London will commence on OCTOBER 1 and continue till 
July 1839. 

Fee for the whole Course, 
Hospital; or £5 5s. each for Sins Subjects. 

There is a Special Class for the January Examination. 

For further Particulars apply to the WARDEN OF 
Bartholomew’s Hospital, London, E.C 

A Hand-book forwarded 


THE GLASGOW AND WEST OF. 
SCOTLAND TECHNICAL COLLEGE. 
DAY AND EVENING CLASSES. 

SESSION 1888-89. 


ALLAN GLEN'S BUILDINGS, 72 CatHepRAt SrrREET. 
ANDERSONIAN BUILDINGS, 204 GeorGE STREET. 
SCIENCE AND ART BUILDINGS. 38 Batu STREET. 
YOUNG LABORATORY BUILDINGS, €0 Joun StrReeEr. 


es of Instruction have keen arranged in the following Departments, 


£18 18s., or £16 16s. to Students of the 








THE COLLEGE, St. 


on Applic ation. 





Mechanical Engineering, Electrical Engineering, 
Chemical Engineering. Mining Engineering, Chemic al Industries, Euilding 
Construction, Nav a Architecture, Architecture, ‘I'extile Industries, Art 
Indus ries, Agric ulture. Metallurgy, Commerce. 

I'he Diploma of the College and Certificates will be awarded to Sti idents 
who have completei the Courses of Instruction and passed the necessary 


ginee ring | 








Examinations. 
Students may attend any cf the 
properly preps ured. 
| ‘lhe Calendar of the College, Syllabuses, and Time-Tables of the Classes, 
| and all further Particulars, may be obtained from 


JOHN YOUNG, B.Sc., 


August 1888 


Separate Classes, provided they are 


Secretary. 


38 Bath Street, Glasgow, 


BIRMINGHAM SCHOOL BOARD. 


The Board requires the services of an ASSISTANT MASTER for the 
BIRMINGHAM BRIDGE STREET SEVENTH STANDARD 
ECHNICAL SCHOOL. Salary, £120 per annum. _ It is essential 


x 
that the person appointed should be thoroughly qualified in Mathematics, 
Chemistry, and P hysics. 

Applications, inclosing Copies of Testimonials, 
addressed to the CLerK cf the ScHoot Boarp, 
Birmingham. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 255. 


to be sent in at once, 
Edmund Street, 





200 ditto, 50s. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes; 
and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E. Cc. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, Mancuester, last Season, having been received 
with so much favour, he respectfully invites E ARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 
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Now Ready. 
CHAMBERS’S ENCYCLOPADIA. 
Entirely New Edition, 
Vol. II., 


OPINIONS OF 


with Numerous Maps and /ilustrations. 


Price ios. cloth ; 15s. half-morocco. 


THE 


Times —‘‘ For many, probab ly most, people, this work contains all they 
are ever likely to re quire. 

Daily Telegraph.—‘* The advent of a new edition, 
cheap, will b: welcomed with a very general approval.’ 

St. James's Gazette.—‘* No book of its size gives more information, or 
gives it, on the whole, with greater accuracy.” 

Saturday Review. — ‘Everything seems to be there which should be 
between ‘A’ and ‘ Beaufort.’ ” 

Knowledge.—* So far the work has been well and thoroughly done; and 
never did an undertaking more nobly redeem the promise of its preface than 
this first volume of the new edition. ‘The typography is perfect.” 

Scots nan.—‘*The best cheap work of the kind published in this 
c vuntry.”’ 


W. & R. CHAMBERS, 47 Paternoster Row, 


PRESS ON VOL. I. 


accurate, liberal, and 





London; and Edinburgh. 


BOOKS FOR STUDENTS. 
DESCHANEL’S NATURAL PHILOSOPHY. Trans- 
lated and Edited by J. D. EVERETT, D.C.L., F.R.S., Professor 
of Natural Philosophy in Queen’s College, Belfast. Ninth Edition, 
Revised throughout. Illustrated by 783 Engravings on Wood. and 3 
Coloured Plates. Cloth, 12s. ; also in Parts, limp Cloth, 4s. 6d. each. 
Part I.—Mechanics, Hydrostatics, | Part III.—Electricity and Mag- 


&c. | netism. 
Part II.—Heat. | Part IV.—Sound and Light. 
‘* Systematically arranged, ¢ learly written, and admirably illustrated, 


it forms a model work for a dus in experimental physics.’ 


Review. 


"—Saturday | 


ELEMENTARY TEXT-BOOK OF PHYSICS. By | 


Prof. 
Cloth, 
“An unexceptionable work, 
teaching.”—/eurnal of Science. 


OUTLINES OF NATURAL PHILOSOPHY FOR 

BEGINNERS. By Prof. EVERETT. With 216 Woodcuts. Cloth, 4s. 

“A book of great merit; it possesses all the systematic arrangement 
and lucidity of the author’s former publications.’’—A ¢henaum. 


ANIMAL PHYSIOLOGY: an Elementary Text-Book. By 
J. McGREGOR-ROBERTSON, M.A. With numerous Illustrations. 
Cloth, 4s. 

‘*A good system of arrangement and clear expressive exposition distinguish 
this book. The definitions of terms are remark ably lucid and exact, and 
the wi node uts and explanatory diagrams are numerous and good.” 
Review. 


EVERETT. 


35. Ed. 


Illustrated by many Woodcuts. Third Edition. 


London: BLACKIE & SON, 49 and 50 Old Bailey. 


both in the matter and in the manner of its | 


—Saturday | 


« GILCHRIST LANTERNS 


FOR 


Chemical & Electrical Erperiments. 


Used by W. Lanr CARPENTER, Esq., Free Trade Hall, Manchester, 
before 5000 people. 

GIANT APHENGESCOPE, extraordinary Lantern, showing opaque 
objects. 


PATENT COMBINATION OPTICAL LANTERN for Electric and 
Limelight, re, Oxyhydrogen Microscope, showing Proboscis of Fly, 
8 feet, perfect marginal definition. 


PATENT PAMPHENGOS, giving 12-feet picture. 
B. J. MALDEN compares it to Limelight. 
The DOCWRA TRIPLE, 


500 Testimonials. 


Grand Biunial, &c. 60 000 Slides—Science 


Subjects, &c. 


Furi ILtustrRATED CATALOGUES, 300 pp., 1s. ; Postage, 3d. ; 


Illustrated Pamphlets, 2d. 


W. C. HUGHES, SPECIALIST, 
BREWSTER HOUSE, 


MORTIMER ROAD, KINGSLAND, LONDON, N., 


INVENTOR AND PATENTEE OF 


Optical and Physical Apparatus of the Highest Class. 


mY STANLEY Fe 
>* ET *: 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 


Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





PERKEN, SON, & RAYMENT, 


“OPTIMUS” Euryscope. 


gx ~@ 7X5 1o X 8 5 $ 


3/- 94/6 


9X7 
126/- 


“With such a large aperture (f/6 approx.), 
it serves as a portrait and group lens, as well 
as a landscape and copying objective. There 
is no doubt of its proving a most useful lens.”* 
—J. Trait Taytor, British Journal of 
Photography. | 





44x 34 
120/- 


“OPTIMUS” Rapid Rectilinear. 


RAYMENT’S PATENT CAMERA. 


Price includes 3 Double Dark Slides. 


99 HATTON GARDEN, LONDON. 


Discounts to the Trade only. 


ri s 9 10 12 5 
3 6 ? 5 16 43 
49/6 64/- 82/6 127/6 142/6 180/- 





“T should strongly recommend 
Rayment’s Camera. Itis LIGHT, 


COMPACT, very RIGID, and 
63x43 he x64] 10X8|12X10!15xX12 extends to about double the ‘usual 
145/- | 168/- | 212/- | 258/- 314/-  focus."— Amateur Photographer. 











“COLLATE!” 


of Lantern Polariscope 

For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES _ for 
Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &.,see 
j Catalogue, 4 Stamps. 
Scientific Apparatus of | every Descrip- 

tion for Colleges, Institutions, &c. 


ilver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 

and the Government, Agents by Ap- 

pointment to the Science and Art Dept 
FLEET STREET. LonpoN. 


NEW es PRISM reget FOR PROJECTION. Gives better results than any other form 
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SUBSCRIPTIONS TO “NATURE,” ' OXYHYDROCEN LIMELIGHT. 
= we | 
ee Oe a irae: | 
Ferrer Tee ee 
Quarterly. . we wc ee reer see F 6 SEASON 183 188: 89 
To the United States, the Continent, &c. :— | - , 
s. ad. 
oe tee ee ee eee » * | COMPRESSED GAS SYSTEM. 
Gensede’ S ~ . ile te Sha Aan aang» " ° | Most convenient, economical, portable, and safe for Lantern Work, Photo- 
° Site ee ee ee graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
To India, China, and legen: _ Welding, Balloon Inflation, and other uses. 
Yearly oh 32 6 | For Prices of highly-improved Steel Gas-Cy!inders and other Apparatus, 
So soe e es gee ai 16 6 — 
i ee ae ee ee ee 8 6 | 


CHARGES FOR ADVERTISEM ENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 


s. @. 
One-Eighth Page, or Quarter Column. . . > 18 6 
Quarter Page, or Halfa Column. ..... Ir 0 
Half a Page, ora Column. ........ $ 6-6 
WOM ON SS. kk a) ns oe 6 60 


Money Orders payableto MACMILLAN & CO. 
__OFFICE: 29 BEDFORD STREET, STRAND, W.Cc. 


Host nds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 
Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, RL, U.S.A I., U.S.A, 
MOORE BRO ee | 
Osteologists, Disarticulators, &c., 


15 KREMLIN DRIVE, LIVERPOOL, 
Have Orpenep A CENTRAL SHOWROOM art 





49 HARDMAN STREET, LIVERPOOL | 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


METEORITES. 


JAMES R. GREGORY has a Fine Series of SPEC IME NS of the 


above, including the newly-described one of FAVETTE Countz, Texas; also 
MANY RARITIES, including— 
GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 


ST. MESIUM ; 
also METEORIC IRONS and recently-described METEORIT 


SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY a, | 


LONDON. 


— | Is a Household Requisite of Constant Utility 


HOWARD LANE & CO., 


|115, 116, 117 PALMERSTON BUILDINGS, 


OLD BROAD STREET, LONDON, E E. iC. 
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BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 


Writing becomesa pleasure when this Inkis used. Ithas been adopted im 
the principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 
Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


It writes almost instantly full Black. 
Does not corrode Steel Pens. 
Is‘cleanly to use, andnot liable to Blot. 


Can be obtained in London, through Messrs. BArcLtay & Sons, Farring- 
don Street; W. Epwarps, Old Change; F. Newpery & Sons, Newgate 
Street ; and to be had of all Stationers, 


BEWLEY & DRAPER (Limited), Dublin. 











INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 
DENT’S: NEW ILLUSTRATED 
| CATALOGUE of HIGH-CLASS 
WATCHES. | WATCHES and CLOCKS at 
| REDUCED PRICES, sent post 
| free on application to E. DENT 
| and Co., Makers to the Queen, 
| 61 STRAND, LONDON, W.C., 
| or 4 ROYAL EXCHANGE. 





POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT : 


BROWN & POLSON’S 
CORN FLOUR 


' For the Nursery, the Family Table, and the 
Sick Room. 
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LONDON UNIVERSITY _ _EXAMINATIONS, 


TUTORS 


A. J. WYATT, Esq., M.A., First in Branch IV., English and French, 
Sub-Examiner of London University. 
V. BURTON, Esq., B.Sc., First-Class Honours. 

B. J. HAYES, Esq., B.A. Lond., First in First-Class Honours in Classics 
both at Inter. and Final. 

W. F. MASON, Esgq.. B.A. Lond., First-Class Honours (Classics) at B.A., 
Double Honours(French and Englis) at Inter. Arts, Second in Honours 
at Matric., University Exhibitioner 

>. H. BRYAN, Esq., B.A., Fifth Wrangler, bracketed with Senior Wrangler 
as Smith’s Prizeman, Scholar of St. Peters’ College, Cambridge, Fellow 

of the Camb. Phil. Soc. 
LOCKE r Esq., M.A. London. (Had 27 Successful Private Pupils 
r 1887.) 


at the 1. Exams. 1886 and 1 


np 


F. RYL roma Esq.. M.A., Second in First-Class Honours (Mental and 
Moral Science, &c ). 


TWO LAST SUCCESSES OF UNIVERSITY 


G. W. HILL, ins , B.Sc. (Hons.), M.B. (Hons.), First-Class Honours at 


Inter. B.Sc., Sub-Examiner of Lind. Univ. 
M.A. Camb. and L nd, Univs., Wrangler, Exhibitioner, Scholar, and 
Goldsmith Prizeman. 


B.A. London, Double Honours in French and German (First Class), First in 


First-Class Honours at Inter. 
M.A. Double First-Class Hons., late Examiner. 
M.A. Lendon, Gold Medallist in Classics. 
B.A. Lond., Hons. in English, French, German, and Classics (First Class 
Div. I., Class 11., Classical Tripos, Cambridge. 
B.Sc., F.C.S., F.I C., Honours Graduate of London. 
M.A. Lond. (Mathematics), and Cambridge Wrangler. 
3 -ond., First in First-Class Henours both at Inter. and Final. 
LL.B First in F irst-Class Honours, Jurisprudence, and Roman Law, 
Honoursman in Common Law and Equity. 
M.A. London (Classics), First in First-Class Honours both in French and 
German at B.A 


CORRESPONDENCE COLLEGE STUDENTS. 





26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 
Copy of the Pass List Post free on application. 
AT INTER: SCIENCE AND PRELIM: SCIENTIFIC, JULY 1888, 9 STUDENTS PASSED. 
ABSENCE OF FAILURES.—7he record is stil/ unbroken that NO STUDENT of University Correspondence Colleg 
EVER FAILED at an Examination for which he had worked fully through the Ordinary Course. 
Classes for Matric: begin September 29 ; for Inter. Arts and Science B.A. and B Sc., 1889, ia the First Weeks of September and October. 


Students should join at least a week before these dates. 
The Tutorial Series embraces over Fifty W orks for London University Exams. Full List on application. 





Now Ready, Cloth, Illustrated, Price rs. 


PRIMER 
MICRO- PETROLOGY. 


By W. MAWER, F.G:S. 
Lonilon : Office of LIFE-LORE, 4 Essex Street Strand, W.C. 
i a. Bae ARSHALL & CO., 42 Paternoster Row. 
: ELSOM & CO., Market Place. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT, 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


{LLUSTRATED, CLASSIFIED, DESCRIPTIVE. 





Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List cf Apparatus. 
JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 


F. H. BUTLER, M.A.oxon,, A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


_ New on view :-A Large Series of English W ealden Fossils, including 
e ly-discx ed Plants ; a variety of Carboniferous Cx 

ment in great perfection ; also sor oA pga 
ene to the ¢ ) Strata inclusive ; au 
d Calcites, rece satly obta 
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AN 
REMEDY 





For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and | 


ULCERS. If efiectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 


GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, | 


INFALLIBLE | 


s AND Fut Particutars From THE PRINC IPAL. University CoRRESPONDENCE COLLEGE. CAMBRIDGE. 


| AUX MEMBRES DU CONGRES GEOLOGIQUE. 


MR. S. HENSON, Minéralogiste, prie ces messieurs de’ ne pas q 








Londres sans avoir visité son nouvel établ’ssement A 97 Regent Street 
5 minutes de Burlington House, autrefois 277 Strand. On peut y voir e 
* momen’-ci des minéraux anglais rares et choisis: Witherite, Fluorspar 
Calcite, &c. 


SAMUEL HENSON, 


LATE 277 STRAND, 
97 REGENT STREET, LONDON, W. 


Sxcellent Copies of the actual, natural eetumeine, als 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, ar 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resem 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.E.T.Co., La.); 


London Wall, London, and 52 Princess Street, Manchester. 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


Manufacturers and Erectors of every description of 









ELECTRIC BELLS, 
SPEAKING-TUBES, &c. &0» 
CHURCH-SPIRES AND CHIMNE¥-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADEMHALL HOUSE, 101 LEADENHALL STREET, 
LONDON, £.C. 


Telegrams—"‘TONNERRE LONDON.” 
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Proof impressions of these 
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On the rstof every Month. 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James BritTen, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals,—Botanical News.-: 
Proceedings of Societies. 
Price 1s. 34. Subscription for One Year, payable in advance, 12s. 


Lon: jon: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. 
Edited by Joun T. CarrinGTon, 
With the Assistance of 
Freperick Bonp, F.Z.S. RICHARD SouTuh. 
Epwarop A. Piven, F. L.S. JENNER WEIR, F.L.S. 
. BUCHANAN Wuite, M.D. 

Contains Articles by ae known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WoopcuT ILLUSTRATIONS and occasional LIrHOGRAPHED and CHROMO- 
LITHOGRAPHED PLarTEs. 

SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 


THE ZOOLOGIST: 


A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartina, F.L.S., F.Z.S. 
British Ornithologists’ Union ; contains— 


» member of the 


Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence © { 
rare birds; distribution and migration of British fresh-water fish ; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations frora foreign zoological] 
journals of important and interesting articlesin various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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PURE ENGLISH BEERS | 





Half. Guinea 


a 
Sec: PRICE + LIST. 


Waltham Bros, Brewers London. SW. 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in th 
managementof land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week. 

Thespecialattentionof Land Agentsisdirected tothe AGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICU1 - 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 3}¢d. Annual Subscription, payable in advance, 14s 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
London. a. Money Orders payal le to C. and R. ANDERSON. 


THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations 
Conducted by C. G. Barrett, J. W. DouGias, W. W. Fow.er, M.A. 
F.L.S., R. McLacuian, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insécts of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. 
mence with the June number in each year. 

Vols. I. to IX. ros. each to purchasers of complete sets : 
volumes may be had separately or together, at 75. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 


N.B.—Communications, &c., should be sent to the Editors at the above 
a‘ldress. 
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THE * HANSA,” 

Published since 1864 in Hamburg, is the only independent professional pape 
in Germany dedicated exclusively to Maritime Objects. Essays, Critiques. 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 

preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months. Advertisements 4d. a linewidely spread by this paper; considerable 
abatement for 3, 6, 12 months’ insertion. Business Office: ‘Aug. Meyer and 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEEpDBN. M.R 

Hambers. Alexander Street, 8 
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SCIENTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series;— 


MICHAEL FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN. 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 
SIR WYVILLE THOMSON. 
ROBERT WILHELM BUNSEN. 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ. 


SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL, 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


printed on India paper, may be had from the Publishers, price 5s. each, or 


the Set of 24 Portraits in a Handsome Portfolio for £6 5s. 0d., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, 


PRICE 6s, 


Cheques and Money Orders payable te MACMILLAN & CO., 


, STRAND. 
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Reproductive a ansof Orchis, Section through Pistil, yong emer Section of Barbadoes Rock, showing Polycistina . I 5" 
tube, and Ovary. Quite New ... ese + 1 6 | Section through Head of Foetal Rat. Very Perfect 2 r 6 
Budding Stem of Citron Io Actinomycosis in Section of Tongue of Cow . ~ 
Section through entire Bud of Li ily, ‘showing Ovary, Anthers, Pollen- Human Fleas, Male and Female, or one og a $e 
grains, Petals, &c., in situ +» 2 © | Very fine Opaque Groups of Diatoms ... ste 45., "and 5. 5s. each 
Fertile Branch of Chara, showing Antheridia and. Archegonia r o | Type Slide of about seventy Diatoms from rinse dg N.Z. pea on oe 
Anatomy of Leaf, nine Pieces on one Slide e 2 6 | Horizontal Section through entire Young Frog . ° 
Antheridia and Archegonia of Moss, mounted ‘separately on one Five Typical Examples of Blood—from Man, Bird, Fish, Snake, and 
Slide ... - « £ © rog—on one Slide 5 0 
Fungoid Blight of Grape Vine, », Oidium T uckeri oe “ne ae 2 6 Transverse Section through entire Tooth of leg Very Fine 6 o 
Unicellular Plant. Protococcus viridis oe ane ins «. t © | Spinning Organs of Silkworm a >. se: tae? ha 
Yeast Plant, Torula Cerevisiz * I Licmophora flabellata. Very Good pes ro 
CLASSIFIED LIST OF 40, 000 FIRST- CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 





Either of the above sent Post Free onapplication to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 




















OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. 
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DECORATE our HOM : 


The beauty of Stained Glass in every house can be enjoyed by using 
































Edited 
. 2 
M‘ . 
M‘Caw, Sievenson & Orr’s Patent of 
r 
WINDOW ot =. ’ 
> ‘ \ a 
DECORATION - Se si 
s graphi 
specim 
It can be applied to any window by any person without previous experience in the ict ff Zz TL, 
use of the article. Designs can be had to suit windows in Churches, Public Buildings, A C 
etc. Invaluable where there are windows with disagreeable outlooks. Physic 
: factur 





Write for Illustrated Pamphlet (soo Illustrations) and Sample, post free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, RELFAST : or to PERRY & CO., Wholesale Agents. Holborn Viaduct, LONDON. weer) TH 


Printed by RicHarp Ciay anp Sons, LimirTeED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, x12 Fourth Avenue, New York.—Tuurspay, September 20, 1888. 























A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’”,—WoORDSWORTH. 


No. 987, VOL. 38.] 


EP 


THURSDAY, 





TEMBER 27, 1888. 





[PRICE 15 CENTS. 








Registered as a Newspaper at the General Post Office.] 
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ELECTRIC LANTERNS 


Optical Projection & Spectrum 
Work, 
As made for Oxford and other Universities. 
SincLe, DousBLe, AND TRIPLE. 
CATALOGUE or OPTICAL LANTERNS 
anpD APPARATUS SLIDES, &c., 3 Stamps. 


Wright & Newton’s 
LANTERN 
MICROSCOPES. 


SCIENTIFIC APPARATUS OF EVERY 
DESCRIPTION FOR 
Sound, Light, Heat, Magnetism, 
Electricity, Mechanics, Hydrostatics, 
Hydraulics, Pneumatics, &c. 

Illustrated Catalogue, 144 pages, 6d. 
AGENTS BY APPOINTMENT TO THE 
SCIENCE AND ART DEPARTMENT. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 
and the Government, 4 
3 FLEET STREET, LONDON. 3% : 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 
SEISMOGRAPHS 
From the Designs of Prof. J. A. EWING. 

A fully-illustrated Description will be sent on application. 
Now Ready, Vol. IX. Parts 2 and 3. 

Price to Subscribers 21s. per Yearly Volume, post free. 


THE JOURNAL OF PHYSIOLOGY. 


Edited, with the Co-operation in England of Prof. W. RUTHERFORD, 

- F.R.S., of Edinburgh, Prof. J. BURDON-SANDERSON, F.R.S., 
of Oxford; and in America of Prof. H. P. BOWDITCH, of Boston: 
Prof. H. NEWELL MARTIN, F.R.S., of Baltimore; Prof. H. C. 
WOOD, of Philadelphia, 


By MICHAEL FOSTER, M.D., F.R.S. 


The Company are now prepared to make drawings, woodcuts, andlitho- 
graphic plates, both coloured and uncoloured, from microscopic or other 
specimens ; also by means of photography to make reproductions in photo- 
Rravure, type blocks, photolithography, and various other processes. 

The Company areappointed Agents for the Microscopes of Zeiss. 
mn Catalogue will be sent on application, of the instruments used in 

hysical, Botanical, and Physiological investigations which are manu- 
factured by 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


ST. TIBB’S ROW, CAMBRIDGE. 





















OUR EYES. 


Just Published. Sixth Edition. Eleventh Thousand. Revised 
and Enlarged, with Three New Chapters, an Appendix, and 
Additional Illustrations. 


OUR EYES, and HOW to PRESERVE 
THEM FROM INFANCY TO 
OLD AGE. 

WITH SPECIAL INFORMATION ABOUT SPECTACLES. 

By JOHN BROWNING, F.R.A.S., F.R.M.S., &. 


With 58 Illustrations. Price 1s., Cloth. 


** This little bock can do only good into whatever hands it finds its way. 
I only wish I could get it into the hands and heads of every schoolmaster 
in the kingdom, and so stop at its source an evil which is growing at such 
a portentuus rate as to threaten to make us in another generation as short- 
sighted as the Germans.” —7 ruth. 


CHATTO & WINDUS, Piccadilly, LONDON, wW., 
AND ALL BOOKSELLERS, 
Sent free for is. 2d. by the Author, JOAN BROWNING, 63 Strand, 
London, W.C, 
NEGRETTI AND ZAMBRA, 
Z SOLE MAKERS OF 
A JORDAN’S (PATENT) 


SUNSHINE RECORDER 
PRICE £3 ros., 
With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScientTiric INSTRUMENT 
MAKERS TO THE QUEEN 
HOLBORN VIADUCT 
Branches :—45 Cornhill; 

122 Regent Street, Londor 
Lliustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 












Large 
Illustrated 
Catalogue, 
600 Pages, 
1200 Engravings 
Price 5s. 6d. 
Telephone No. 
6583. Telegraphic 
Address : 
Negretti, London 
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ROYAL COLLEGE OF SCIENCE, 
STEPHEN’S GREEN, DUBLIN. 


SESSION 1888-89. 


The Royal College of Science supplies, as far as practicable, a complete 
Course of Instruction in Science apphicable to the Industrial Arts. espe- 
cially those which may be classed broadly under the heads MINING 
ENGIN EERING, and CHEMICAL MANUFACTURES. 

A Diploma of Associate of the College is granted at the end of the Three 
Years’ Course, the required conditions being complied with. 

Four Royal Scholarships, of the va'ue of £50 yearly, each, with free 
admission to the Lectures and Laboratories, are attached to the College. 
Two are offered for competition each year to Associate Students, not being 
Royal Exhibitioners, on the completion of the First Year’s Course. 


, 


A Silver Medal is awarded at the conclusion of the second year on the 
examination results of the first and second year’s Associate Students. 


The Fees payable by Non-Associate Students are :— 


£2 for each separate Course of Lectures. 
41 for Half Course of Experimentai Physics. 


Or £10 for all the Lecture Courses of a Faculty, for the Session. 


For Analytical Chemistry : For Assaying: 
42 for a Special Curse of One £5 for Three Months. 
Month. 49 for Six Months. 
&5 for Three Months. £12 for the entire Session. 
£9 for Six Months. _ For Zoological Laboratory, £2. 
412 for the entire Session. > : ie 
: 7 3otanical Laboratory, £2. 
For Physical Laboratory : EE a I 
£1 per Month (OneHour per Day). sie pay hes = 
45 for the Session (d «.). (npc mcg 
For Six Hours per Day, £3 per 42 tor one Jerm. 
Month. 
The Chemical and Physical Laboratories and the Drawing Schools are 
open Daily for Practical Instruction. 


Q 


Dean of Faculty for the Session 1888-29 : 

W."N. HARILEY, F.R.S., F.C.S., F.R.S.E. 
MMfcchanse oe uc and} Prof, H. Hanwessy, F.R.S. 
Descriptive Geometry, Drawing, ) ~- 7 a? 

Raamecting, and Surveying.) Prof. THos. F. Picort,C. E.,M.R.1.A. 
Chemistry, Theoretical and Prac-) Prof. W. N. Harrtrey, F.R.S., 
tical, and Metallurgy ... .«. «J F.C.S., F.R.S.E. 


Physics, Theoretical and Practical... a Pg Barrett, F.R.S.E., 


Geology... on ene. os 
Mining and Mineralogy ... 


Prof. J. P. O’Retty,C.E.. M_R,I.A. 
Botany «+  o L.S. 


Prof. M’Nas, M.D., F. 
- f Prof. A. C. Hapvon, M.A., F.Z.S., 
Zoology wee vse are tee ee ee oe OM ORLA. 


The Courses of Chemistry, Botany, and Zoology ar+ recognized by the 
Royal University of Ireland, and Certificates of Attendance are granted to 
Medical and other Students attending the Courses, and the Chemical, 
Botanical, and Zoological Laboratories. 

The Lectures of the Professors of Botany and Zoology are also recognized 
as qualifying for Graduation in the University of Edinburgh. 

Programmes may be obtained on application at the College; or by letter 
addressed to ‘* The Secretary, Royal College of Science, Stephen’s Green, 


Dublin.” 
Prof. J. P. O’REILLY, Secretary. 


THE LONDON HOSPITAL AND 
MEDICAL COLLEGE, MILE END, E. 


The SESSION 1888-89 will COMMENCE on MONDAY, October 1, 
1888. The new buildings, which were opened by T.R.H. the Prince and 
Princess of Wales on May 21, 1887, afford more than double the accommo- 
dation which was provided formesly. 

FOUR ENTRANCE SCHOLARSHIPS, value £60, £40, £30, and 
£20, will be offered forcompetition at the end of September to new Students. 
Fees for Lectures and Hospital Practice, 90 Guineas in one payment, or 
100 Guineas in three instalments. All Resident and other Hospital Appoint- 
ments are free, and the holders of all the Resident Appointments are provided 
with rooms and board entirely free of expense. The Resident Appoint- 
ments consist of Five House-Physiciancies, Five House-Surgeoncies, One 
Accoucheurship, One Receiving-Room Officer, and One Senior Dresser to 
Out Patients. Dressers and Maternity Pupils also reside in the Hospital. 
Special Classes for the Preliminary Scientific and Intermediate M.B. 
Examinations of the University of London, and for the Primary and Pass 
Examinations for the Fellowship of the Royal College of Surgeons of 
England are held throughout the year, Special entries may be made for 
Medical and Surgical Practice. ; 

The London Hospital is now in direct communication by rail and tram 
with all partsofthe Metropolis, and the Metropolitan, Metropolitan District, 
East London, and South-Eastern Railways have Stations within a minute’s 
walk of the Hospital and College. 

For prospectus and particulars apply personally or by letter to 


MUNRO SCOTT, Warden. 





FOR SALE. — Silver-on-Glass Equatorial, 
64 inches, 6 feet focus. Very Solid Mounting Circles, Eye-pieces, and 
all requirements. Very Cheap. — First by Letter to E. Ryves, 
15 Lancaster Road, West Norwood, London, W. 








LIVING SPECIMENS FOR THE MICROSCOPE. 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Asplanchna priodonta, with sketch 
and description. He also sent out Volvox globator, Pedalion mira, Cristatella 
mucedo, Alcyonella fungosa. Paludicella Ehrenbergi, Fredericella sultana. 
Plumatella, Leptodora hyalina, Brachionus pala, Melicerta ringens, Ste. 
phanoceros; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens 
for Biological Laboratory work. ; 
_ Weekly announcements will be made in this place of Organisms T. B 
is supplying. 7 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d. 


Portfolio of Drawings, Eleven Parts, 1s. each. 








CENTRAL INSTITUTION 


CITY AND GUILDS OF LONDON 
INSTITUTE. 


TECHNICAL EDUCATION FOR CIVIL, MECHANICAL, ELEC. 
TRICAL, AND CHEMICAL ENGINEERS, under the direction of— 


W. C. Unwin, F.R.S., M.I.C.E.... 
W. BE. Avnvon, FBG, cco cee ose Professor of Physics. 

H. E. Armstrone, Ph.D., F.R.S. Pr. fessor of Chemistry. 

O. Henrici, Ph.D., F.R.S. ... ... Professor of Mathematics. 

The new SESSION commences on OCTOBER 2, 1888. 

The Matriculation Examination for Students entering for a complete 
Course, with a view of qualifying for the Diploma, commences on TU ESDAY, 
September 25. For further particulars apply to the Organizing Director, 
Exhibition Road, London, S.W. 


KING’S COLLEGE. LONDON. 
ELECTRICAL ENGINEERING. 

Prof. W. Gryiis Apams, F.R.S., will deliver a Ccurse of Lectures on 
Electricity and Magnetism, and their applications to Cable-testing, Electric 
Lighting, Transmission of Power, &c., during the Academical Year 1888-9. 

A Course of Practical Work in Electrical Testing and Measurement, with 
especial! reference to Electrical Envineering, will also be carried on under 
his dire ction in the Wheatstone Laboratory. 

The Lectures will be given once a week—on Mondays, at 2 p.m.—and the 
Laboratory will be open on Wednesday and Friday from 1 to 4. 

For further particulars apply to Prof. Adams, King’s College, London. 


“VICTORIA UNIVERSITY. | 


Professor of Engineering. 





|THE YORKSHIRE COLLEGE, LEEDS. 


The Fifteenth Session of the Department of Science, Technology, and 
Arts. and the Fifty-eighth Session of the Department of Medicine, begin 
MONDAY, October 1, 1288. 

The Classes prepare fr Professicns, Commerce, and the Universities. The 
Physical, Chemical. Biological, and Engineering Laboratories, and the 
Weaving Sheds, Dye-house, and ‘Printing-Rooms will be open daily for 
Practical Work. 

The following Prospectuses may be had Free from the SECRETARY :— 

1. Prospectus of all Day-Classes in the Department of Science, Technology, 
and Arts. 

2. Prospectus of Classes for Occasional and Evening Students. 

3. Prospectus of Classes in Civil and Mechanical Enzineering. 

4. Prospectus of the Department of Medicine. 


THE GLASGOW AND WEST OF 


SCOTLAND TECHNICAL COLLEGE. 
DAY AND EVENING CLASSES. 
SESSION 1888-89. 

ALLAN GLEN’S BUILDINGS, 72 Catueprat Srreet. 
ANDERSONIAN BUILDINGS, 204 GeorGE STREET. 
SCIENCE AND ART BUILDINGS. 38 Batu Srreet. 
YOUNG LABORATORY BUILDINGS, 60 Joun Srreer. 
Courses of Instruction have been arranged in the following Departments, 

viz. — 

Civil Engineering Mechanical Engineering, Electrical Engineering, 
Chemical Engineering, Mining Engineering, CRemical Industries, building 
Construction, Naval Architecture, Architecture, Textile Industries, Art 
Indusiries, Agriculture, Metallurgy, Commerce. Be 

The Diploma of the College and Certificates will be awarded to Students 
who have completed the Courses of Instruction and passed the necessary 
Examinations. . 

Students may attend any of the Separate Classes, provided they are 
properly prepared. A TF 

he Calendar of the College, Syllabuses, and Time-Tables of the Classes, 
and all further Particulars, may be cbtained from 


JOHN YOUNG, B.Sc., Secretary 


38 Bath Street, Glasgow, August 18288. 
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ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory WwW: ork in the Subjects of 
the Preliminary Scientific and Intermediate B Sc. Examinations of the 
University of London wili commence on OCTOBE R x and continue till 
July 1889. 

Fee for the whole Course, £18 18s., or £16 16s. 
Hospital; or 45 5s. each for Single Subjec ts. 

There is a Special Class for the January Examination. 

For further Particulars apply to the WARDEN OF 
Bartholomew’s Hospital, London, E.C. 


A Hand-book forwarded on 


CAMBRIDGE HONOURSMAN (B.A,) 


be glad to read with Science Students. Chemistry, 
One or two afternoons at hberty for Sch. ol Work 
P., 49 Cadogan Street, Cadogan Terrace, 


to Students of 
THE COLLEGE, St. 
Application. 

Physics, 


Terms 
Sloane Street, 


would 
Botany, &c. 
moderate.—J. 
S.W. 





CHEAPEST MICROSCOPE SLIDES, ‘for 


Exhibition or Study. List Free. Sample Dozen, 5s. Approval. 
Microscopes, Accessories. Cabinets, and Mounting Requisites cheap.— 
Henry Ebbage, 344 Caledonian Road, London. 





‘AUX MEMBRES DU CONGRES CEOLOCIQUE. 


MR. S. HENSON, 
Londres sans avoir visité son nouvel établissement 
5 minutes de Burlington House, autrefois 277 Strand 
ce momen--ci des minéraux anglais rares et choisis: 
Calcite, &c. 


SAMUEL HENSON, 


LATE 277 STRAND, 
97 REGENT STREET, LONDON, W. 


Senstient Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resembl¢ 
written letters. Used atthe Houseof Lords, &c. 


AUTOCOPYIST DEPT. 
London Wall, 


Horse ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


A 97 Regent Street, a 
On peut y voir en 
Witherite, Fluorspar, 








(A.E.T.Co., 


La.), 


London, and 52 Princess Street, Manchester. 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening. 

For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A, 


GILCHRIST ‘LANTERNS | 
Chemical & Electrical Erperiments. 


As used by Wm. Lantr Carpenter, Esq., BA, and Prof. Fornes, Free 
‘Trade Hall, Manchester, before 5000 people. 

Hughes's Patent Rotary Triple Combination Optical Lantern 
for Electric or Limelight, fitted with a new form of powerful Oxyhydroven 
Microscope with “Highest-class Object ves. shuw:ng Eye of Fly 18 fee 
in diameter. The Gilchrist Lantern for Physical Experiments 
and Spectroscope Work, and Optical Lantern for ingress, &e. 

uital >| e 


| ‘This magnificent Instrumenc w.ll give perfect marginal definition 
for Colleges and School Demonstration. . 
Microscope Attachment for adapting to any Lantern. New 


Pattern, £7 155. 
Direct Nicol Prism Polariscope. 


Patent Pamphengos gives 12-feet Pictures. B. J. MALDEN, Esq., 


compares it tothe Limelight. £2 10s. 
The Docwra Triple. Finest Instrumentinthe World. Prize Medal, 
Highest Award, Photographic Exhibition 
BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
| £15158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c Che eapes st 
and Best for High-class Work. Illustrated Catalogue, 300 pages, Iv. ; 
Postage, 3¢.; ditto Pamphlets, 3d. 


Minéralogiste, prie ces messieurs de ne pas quitter | 


W. C. HUGHES, 
PATENTEE, INVENTOR, AND SPECIALIST, 
BREWSTER HOUSE, 
MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, — al and Physical Apparatus of the 
fighest C 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


Manufacturers and Erectors of every description of 






ELECTRIS BELLS, 
SPEAKING-TUBES, &c., &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL — 10) LEADENHALL STREET, 


sine cineca perro eng LONDON.” 


GEOLOG ICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 100 Specimens, 25s. 
200 ditto, sos. The best value obtainable. 

Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 


| and other Geological Requisites. 





THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancuesTer, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 


249 OXFORD STREET, MANCHESTER. 
List for One Stamp. 





Just Published, Price 3s. ; free by Post, 3s. 44d. 
THE OWENS COLLEGE CALENDAR 
for the SESSION 1888-89. 


MACMILLAN & CO., London; J. E. CORNISH, Manchester. 
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SOCIETY FOR PROMOTING | 


STAR ATLAS. 


South Declination, and all Nebule and Star Clusters, 
German of Dr, Kein, by Rev. E. McCiure, M.A. Imp. 4to. 


COLONIAL CHURCH HISTORIES: MACKENZIE 
VER. Feap. 8vo. with Map. Cloth Boards. 2s. 
One of a Series of Colonial Diocesan Histories. 

THE FATHE:S FOR ENGLISH READERS (New 
Volume): St. Athanasius. His Life and Times. By the Rev. R. 
WHELER BUSH. Feap. 8vo. Cloth Beards. 2s. 6d. 

Twelve other Voiumes have already appeared in this Series. 


THE DAWN OF EUROPEAN 
LITERATURE. 


[A Set of Works designed to present the Chief Races of Eur pe as they 
emerge out of prehistoric darkness into the light furnished by their earliest 
recorded words. ‘The Literature dealt with covers a period stretching from 
its beginning until the Middle Ags s.] 

ew Volume. 

FRENCH L TERATURE. By the late GusTave 
MASSON, B.A., Assi-tant Master and L‘brarian of Harr .w School. 
Fcap 8vo, Cloth Boards. 2s. 6d. 

Prof. 


ANGLO. SAXON LITERATU aE. 
“ - It will probably 


Fcap. 8vo, Cl th Boards. 2s. 6d. 
= * cea a rerfe ct model of a popular hand-book. 
be read through with enjoyment by many Persons who. never suspected that 
they cou'd feel any interest in its subject.”"—A theneum. 
SLAVONIC LITERATUKE By W. R. Morriit, 
M.A. Fceap. 8vo, Cloth | oards 2s. fd. 

‘His bo>k will sup ply an admirable .ntroduction to a systematic study of 

Slavonic literature.’’—Scotsman. 
* ,* Others in preparation. 


HEROES OF SCIENCE. 
Crown 8vo, Cloth Boards. 4s. each. 
PHYSICISTS. By WILLIAM GARNETT, Esq., M.A., 
D.C.L. 
MECHANICIANS' By T.C. LEwis. 
CHE MIS S. By M M. PATTISON MUIR, Esq., F.R.S.E., 


Caius College, Cambrilge. With several Diagrams. 


BOTANIS |S, 400LUGISTS, AND GEOLOGISTS. By 





By the Rev. 


Pr f. P.- MARTIN DUNCAN, 
ASTcONOMERS. By E. he Y tom RTON, B.A., Scholar 
of St. John’s College. Cambridge. Ww 'ith Diagrams. 


NORTHUMBERL AND AVENUR, CHARING Cross, W.C 


LONDON : 








PERKEN, SON, & RAYMENT, 


“OPTIMUS” = Rectilinear. 


“OPTIMUS” Euryscope. 


7X5 10 X 8 § $ 


63/- 94/6 


9X7 


“With such a large aperture (f/6 approx.), 
it serves as a portrait and group lens, as well 





as a landscape and copy.:ng objective. ‘There 

is no doubt of its proving a mst useful lens.’* 

—J. Trait Taytor, British FYournal of 44X34 
Photos graphy. _ 120/- 


NATURE 


126/- 220/- 33/* 45/* 


RAYMENT’S PATENT CAMERA. 


Price includes 3 Double Dark Slides. 
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CHRISTIAN 


Gives all the Stars from 1 to 65 Magnitude between the North Pole and 34° 


which are visible in 
With 18 Charts and 80 pages Illustrative Letterpress. 


Translated and Adapted from the 
Cloth Boards. 7s. 6d. 


NEW SERIES of PHOTO-RELIEVO MAPS (Patentz2d). 
Presenting each Region as if in actual relief, and thus affording an 
accurate Picture of the Configuration of tre Earth’s Surface. 

SOUTH LONDON. Stretching from London Bridge to Caterham, and 
from Greenwich to Hampton Court. ‘This will enable School Board 
Pupils to get an idea «f the Topography of the Neighbourhood, and 
thus to arise to a conception of the Geography of the Country generally. 

SCOTLAND, 19 inches by 14 inches. No. 1. Names of Places and 
Rivers left 10 be filled in by Scholars, 6¢. 2. With Kivers and Names 
of Places, gd@. 3. With Names of Places and with County Divisions, in 
Colours, ts. 

ENGLAND and W ALES, EUROP8E. and ASIA, same size and price. 

«* Others in preparaton. 


PICTORIAL ARCHITECTURE OF GREECE AND 


ITALY. By the Rev. H. H. BISHOP. With numerous Engravings. 


Oblong 4to, Cloth Boards. 5s. 
PICTORIAL GEOGRAPHY OF. THE BRITISH 


ISLES. By MARY E. PALGRAVE 
Oblong 4to, Cloth Boards 5s. 

A New and 
Post 8vo, 


Telescopes of Moderate Powers. 


CHINA. By Prof. R. K. DOUGLAS. 
Revised Edition. With Map and several Illustrations. 
Cloth Boards. 5s. 


THE PEOPLE’S LIBRARY: FACTORS IN LIFE. 


Three Lectures on Health, Food, Education. by Prof. SEELEY, 
F.R.S. Crown 8vo, Cloth Boards, 1s. 
NATURE AND HER SERVANTS. By THEODORE 


WOOD, F.E.S., Author of ‘‘ Our Insect Allies,’ &c. With numerous 


Woodcuts, Large Post 8vo, Cloth Boards. 5. 

OUR BIRD ALLIE3. By THEODORE WooD, F.E.S., 
Author of ‘* Our Insect Allies,” &c. Feap. 8vo, with numerous Wood- 
cuts, Cloth Boards. 2s. 6d. 


OUR | INSECT ALLIES. By THEODORE Woop, 
.S. Feap. 8vo, with numcreus Illustrations, Cloth Boards. 
2s. r*: 
OUR INSECT ENEMIES. By THEODORE Woop, 
)S. Feap. 8vo, with nu nerous Wi vodcuts, Cloth Boards. 25 6d. 
BIRD STORIES. Old and New. In Picture and 
Prose. By HARRISON ce Paper Boards. 1s. 6d. 
3 43 QUEEN VIcTorIA ST. >., & 13 35 NorTHST, BRIGHTON. 


“99 HATTUN GARDEN, LONDON. 


Discounts to the Trade only. 


z s 9 10 + 5 
49/6 64/- 82/6 127/6 142/6  180/- 





“I should strongly recommend 
Rayment’s Camera. Itis LIGH1, 


COMPACT, very RIGID, and 
extends to about double the usual 
focus.” —A mateur Photog erapher. 


i ad Nae roX8| 12X10 15X12 
145/- 168/- 212/- | 258/- 1 314/- 








LONDON UNIVERSITY EXAMINATIONS. 


TruotTroRs. 


A. J. WYATT, Esq., M.A., First in Branch IV., English and French, 
Sub-Examiner of London U niversity. 

C. V. BURTON, Esgq., B.Sc., First-Class Honours. 

B. J. HAYES, Fsq.. B.A. Lond., First in First-Class Honours in Classics 

oth at Inter. and Final. 

W. F. MASON. Fsq.. B.A. Lond., First-Class Honours (Classics) at B.A., 
Double Honours(French and English) at Inter. Arts, Second in Honours 
at Matric., University Exhibitioner. 

G. H. BRYAN. Esq.. B.A., Fifth Wrangler, bracketed with Senior Wrangler 
as Smith’s Prizeman, Scholar of St. Peters’ College, Cambridge, Fellow 
of the Camb. Phil. Soc. 

J. LOCKEY, Esq., M.A. Tondon. (Had 27 Successful Private Pupils 
at the B.A. Examts. 1886 and 1887 

F. RYLAND, Esq.. M.A., Second in First-Class Honours (Mental and 
Moral Science, &c.). 





G. W. HILL, Esq., B.Sc. (Hns.), M.B. (Hons.), First-Class Honours at 
Inter. B.Sc., Sub-Examiner of L md. Univ. 
M.A. Camb. and Lond. Univs. , Wrangler, Exhibitioner, Scholar, and 
Goldsmith Prizeman. 
3.A London, Double Honours in French and German (First Class), First in 
First-Class Honours ar Inter. 
M.A. Double First-Class Hons., late Examiner. 
M.A. London, Gold Medallist in Classics. 
Hons. in English, French, German, and Classics (First Class); 
Jiv. I., Class 11., Classical Tripos, Cambridge. 
B.Sc., F. C S., ¥.2 Cc. Honours Graduate of London. 
M.A. Lond (Mathematics), and Cambridge Wrangler. 
B.Sc. Lond., First in First-Class Honours both at Inter. and Final. 
LL.B., First in First-Class Honours, Jurisprudence, and Roman Law, and 
onoursman in Common Law and Equity. 
M.A. London (Classics), First in First-Class Honours both in French and 
German at B.A. 


B.A. Lond., 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE “STUDENTS. . 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the 


INTER: SCIENCE AND PRELIM: SCIENTIFIC, 


ass List Post Sree on application. 


JULY 1888, 9 STUDENTS PASSED. 


ABSENCE OF E FAILURES, —The record is still unbroken that NO STUDENT of University Correspondence College 


VER FAILE 


Classes for ioe begin September 29 ; for Inter. Arts and Science B.A. and B Sc., 


at an Examination for which he had worked fully through the Ordinary Course. 


1889, ia the First Weeks of September and October. 


Students should join at least a week before these dates. 


The Tutorial Series embraces over Fifty Works for London University Exams. 


Full List on application. 


Prosrectus AND Futt Particurars From THE PRINCIPAL, Universtry CorrESPONDENCE COLLEGE, CAMBRID“E. 
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SUBSCRIPTIONS 


i. a ee 
Half-yearly . . 10 20 
Quarterly. . 1... 


TO “NATURE.” . higes 


STANDARD 


an ae 
oD Sarda gt a ee 


ADO, 


granted since 1865 have each year 
y P PO L| Cl ES exceeded £1 900,000 sums assured: 
To the United States, the Continent, &c. :— a result maintained uninterruptedly 


ee eee ee 
Half-yearly «4 . ss « 
Sn 


for so long a period by no other Office in the United Kingdom. Funds, 
6} Mill.ons, increasing annually. 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


s. 
Beier 16> “hm, 
i pha. genette eee 


oank 


To India, China, and Radia = 


a ae 
Mal-yearly . 2. 3 
aa 


CHARGES FOR ADVERTISEMENTS. 


Just Published. Third Edition, Revised and Illustrated. Price 4s, 


THE FROG:. 
AN INTRODUCTION TO ANATOMY, 
HISTOLOGY, AND EMBRYOLOGY. 
With a Chapter on Development added. 


By A. MILNES MARSHALL, M.D., D.Sc., F.R.S., 


= 
a 
AAAR 


Three Linesin Column 2s. 6d. 9d. per Line after. Professor of Biology in Owens College, Victoria University. 

O Eighth P Q son Cal ~ * 13 “ J. E. CORNISH, Manchester. SMITH, ELDER, & CU., London. 
ne-Cig age, or uarter Column. « « 

Quarter Page, or Halfa Column. . .. ..421 15 0 JOURNAL OF THE MARINE 

Half a Page, ora Column. ....-+.+-3 § O 

Whole Page... ... .6 6 0 BIOLOGICAL ASSOCIATION OF THE 


Voney Orders payable to 
OFFICE : 29 BEDFORD 


UNITED KINGDOM. 


Now Ready, No II., Price One Shilling. 


“MACMILLAN & co. 


W.C. 
STREET, STRAND, _ eb ke 


1.— List of Governors, Founde ers, and Members. 


Now Ready. 2.—Report of Council 1887-88 
> , . om ta 3.—Opening of the Lab pr: atory 
KIRKES’ PHYSIOLOGY. 4. —Report of the Res.dent Superintendent, December 5. 1887. 


Twelfth Edition, thoroughly Revised, with 500 Illustrations. 


Post 8vo. 


5.-—Preliminary Report upon - Fauna and Flora of Piym yuth Sound. 
By Walter Some. M. 


Price 145. 6.—Preliminary Inquiries at “a int» the Marine Fauna ani Ova of 


3y J. T. Cunningham, B.A 


KIRKES’ HAN D-BOOK of PHYSIOLOGY. 7 _The St An jrew’s Mar.ne Laborato-y. By Prof McIntosh, F.R.S 


8.—A Summary of the Work done by the Liverpool Marine Biology 


Thoroughly Revised and Edited . — Committee dur.ng 1885-87. 3y Prof. W. A. Herdman, D.Sc, 
. NN Z.ANT BAKER rRC.S, F.LS. 
- Ps bes ~ Bartholomew's Hospital and . 9 —The Scottish Marine Station and _ Work. By W. E. Hoyle, M.A. 
Surgeon to St. Bartholomew's Hospital ; —Notes and Memoranda. By J. T. Cunningham, B.A. 
VINCENT DORMER HARRIS, M.D. Lond., 11. Notices. 


Demonstrator of Physiology at St. Barthol »mew’s Hosp‘tal. 


JOHN MURRAY, Alt 


HICKS, 
Wholesale Manufacturer of 


SOLE MAKER: 


WATKIN 
ANEROID BAROMETER. 


THE NEW PATENT 


JAMES J. 


12e—Catalogue of Library. 


Sent Free by Post, on Receipt of 15 Stamps, by the Director of the 
Albemarle Street. Laboratory, Citadel Hill, Plymouth. 


— 
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vo 
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The silustration represents the 
Application 





the Inventor of the famous Range- 


Finder, is made with three Circles of Figures 
one, thus giving a much more oven scale, proces with 
ranteed by the maker, and has 


correctly described as 
urther Particulars on 


F 





3, 9, &10 Hatton Garden, London, E.C. 
This ,wonderful Instrument, the invention of Major 
““THE ANEROID OF THE FUTURE.” 


All kinds of Meteorological Instruments, &c., 


greater length of range. 


WATKIN, R.A., 
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| PURE ENGLISH BEERS - 

RIGHT SounD& NUTRITIOUS. 
SouND & BRIGHT. a 








SEE: PRICE + LIST. 
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OXYHYDROGEN LIMELIGHT. 


SEASON 1888-89. 
COMPRESSED GAS SYSTEM. | 


Most convenient, economical, portable, and safe for Lantern Work, Photo- 
Theatricals, Morse Code Signalling, Blowpipes for Brazing and 


Balloon Inflation, 


graphy, 
Welding, 
For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 


and other uses. 


address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 


F. H. BUTLER, M.A.0x0n,, A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, 8.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


:-A Large Series of English Wealden Fossils, including 
many of the rewly- discovered Plants ; a variety of Carboniferous Corals, 
exhibiting calicular de velopment in great perf-ction ; also some 5000 Species 
of Fossils from the Post-Pliocene to the Cambrian Strata inclusive ; a unique 
assortment of brilliantly iridescent and twinned Calcites, recently obtained, 
and in fine condition. 


MOORE BROS.,, 
Osteologists, Disarticulators, &c., 
15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM art 
49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
&c., 


Now on view 


WHERE OSTEOLOGICAL SPECIMENS, MAY BE INSPECTED, 


NORTH BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, "and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week. | 
Thespecialattention of Land Agents isdirected totheAGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 

for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 34. By post 3$¢. Annual Subscription, payable inadvance, 14s. 


Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Leadon, E.C. Money Orders payableto C. and R. ANDERSON. 


NATURE 
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JOURNAL OF THE ROYAL MICRO. 
SCOPICAL SOCIETY. 


(Published in February, April, June, August, October, and December), 
To NON-FELLOWS ss, per Number. 


Edited by FRANK CRISP, LL.B., B.A., 
Society, with the assistance of A. W. Bennett, M.A., 
F. Jerrrey Beir, M.A., F.Z.S.; JoHn Maya_t, 
G. Hess, M.A., M.D. . and ts ARTHUR THoMsoN, 
the Society. 

In addition to the TRANSACTIONS and PROCEEDINGS of the 
this Journal contains as a special feature a CLASSIFIED SUM 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany 
(mure especially Invertebrata and Cryptogamia), and Microscopy, c onsisting 


one of the Secretaries of th 
B.Sc., F.L.S. : 

Jun., FZ eS 

M.A., Fellows cf 


is € 

















of Abstracts of the principal Papers published in the leading Journals, Fr 
Transactious, &c., of all countries. chi 
No such a summary of the s« attered periodical literature of British aud Ni 
Foreign Biological and Microsc -pical work is elsewhere to be obtained TI 
ob viating as it does the difficulty that has hitherto been experienced by pe 
Zoologists, Botanists, and Microscopists in keeping az courant with what 
is being done by their fellow-workers of this and other countries. Il 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, 
London ; and 20 South Frederick Street, Edinburgh. 
” — the 
Price 1s, Monthly. an 
MACMILLAN’S MAGAZINE, pic 
wi 
FOR OCTOBER. PE 
CONTENTS. Tr 
1 —CRESSY.. By BRET HARTE. | Chapters VI—VIIL. bo 
-FRKEEDOM. By F. W. CORNIS 
THE SAVILE LETTERS. By Miss CARTWRIGHT. 
4.—LOVE. 
;.—JOHN BROWN. 
6.—SHAKESPEARE UNAWARES. By ARTHUR GAYE. 
7-—ON A TENNESSEE NEWSPAPER. 
§.—AFTER RAIN, 
»—A MODERN PILGRIMAGE. ByS. M. BURROWS. 
10.—A HALCYON DAY IN SUMMER. By F. T. PALGRAVE 
11.—GASTON DE LATOUR. By WALTER PATER. (Concluded.) 
MACMILLAN & CO., LONDON, 
Si 
a 
, 7, 
ra OTANL EY. io 
Mathematica] Instrument Manufacturer to H.M. Government, Council cf 
India, Scienceand Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for A 
Excellence of Construction of Mathematical Instruments, and the only 
; Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. C 
Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. J 
METEORITES. ‘ 
JAMES R. GREGORY has a Fine Series of SPECIMENS of the N 
alsv . 


above, including the newly-described one of FAYETTE County, Texas ; 
MANY RARITIES, including— 


GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, A 
ST. MESIUM ; 


| also METEORIC IRONS and recently-described METEORITES for 


SALE or EXCHANGE at Moderate Prices, at his Museum, 
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HOLLOWAYS PILLS | 
Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; 4 ( 


Powerful Invigorator of the System, in cases of WEAE NESS 
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Che English Fllustrated Magazine — 


PROSPECTUS FOR THE YEAR 1888-89. 
ENLARGEMENT OF THE MAGAZINE. 


With the OCTOBER NUMBER (the First Number of a New Volume) 


The English Fllustrated Magazine 


is enlarged to SEVENTY PAGES, and with the view of doing the fullest justice to the finer examples of the engraver’s art, the 
Frontispiece will in future be printed separately on thicker paper. During the year increased space will be devoted to fiction. The 
chief feature in this department is a New Novel by F. MARION CRAWFORD, entitled ‘SANT’ ILARIO.” In the October 
Number appears the first part of a New Story of Romantic Adventure by STANLEY J. WEYMAN, entitled ‘‘ THE HOUSE OF 
THE WOLF.” Also arrangements have been made for the publication during the year of Stories by A. PATERSON, Author ot 
“T’ll tell thee, Dick,” W. E. Norris, B. L. FArjEON, D. CHRISTIE Murray, and other well-known writers. Among the 
Illustrated Papers the EDITOR has arranged to continue the publication of the interesting series of articles on 


“Old English tomes,” by Miss Exizanera Batcu, 


the earlier numbers of which have already attracted much attention. These papers are in all cases published under the approval 
and with the assistance of the owners of the houses described, who in many cases have given authority for the reproduction of 
pictures of historical interest that have never before been engraved. The engravings to be published include reproductions from the 
works of E, BURNE JONES, A.R.A., Stk JOHN MILLAIS, Bart., R.A., J. E. Honcson, R.A., JAMES SANT, R.A., C. E. 
PeRUGINI, H. MAcALLUM, HERBERT RaILtTon, G. L. Seymour, &c., &c. To an early number of the Magazine Mr. HuGH 
THOMSON will contribute a series of Drawings suggested by ISAAC WALTON’s ‘‘Complete Angler.” Other Illustrated Papers 
already arranged for are :— 





Moated Houses ... = i ise ee ose 3y G. L. SEYMOUR. 

John Hoppner a wae — pee ve s5 WALTER ARMSTRONG, 

On Two Shores ... on nm ee ia is +, WILLIAM SIME, 

Gwalior = ,, THE Hon. LEwWIs WINGFIELD. 
A Suburban Garden see ss ion ne --» 5, J. E. HopGson, R.A. 

Morte D’Arthur .. ‘on ane ied cai Nea - », HENRY RYLAND. 

Leeds cs ea oo gp. We Fv. DYES. 


With the Cannibals of New Guinea 
The Stage History of Macbeth 
A Ramble in Normandy 
Single Numbers, 6d. ; by post, 8d. ‘carly Subscription, including Double Number, 6s. 6d. ; by post, 8s. Covers for binding 
the Volumes, 1s. 6d. each. 


MACMILLAN & CO., LONDON. 


>», HuME NISBET. 
,, WILLIAM ARCHER and R, W. Lowe. 
H. RAILTON. 





MESSRS, MACMILLAN & CO.’S PUBLICATIONS, 


HISTORY. 


A GENBALOGICAL STEMMA OF THE KINGS 
pd ENGLAND AND FRANCE. By the Rev. C. HOLE. On 
Sheet. 1s. 


Now publishing, Crown 8vo, 2s. 6d. each. 
TWELVE ENGLISH STATESMEN. 
WILLIAM THE CONQUEROR. By E. A. Freeman, D.C.L., LL.D. 


> ~ Th , Tt . ° 6° (Ready. 
CHRONOLOGICAL TABLES. A Synchronistic | carpinaL WOLSEY. By Professor M. CretcHTon, M.A., D.C_L.., 
Arrangement of the Events of Ancient History. By Rev. ARTHUR LL.D [Ready. 

C. JENNINGS, Rector of King’s Stanley, Gloucestershire, Author of | WILLIAM THE THIRD. By H. D. Trait. [Ready 
‘‘A Commentary on the Psalms,” “ Ecclesia Anglicana,” ‘‘ Manual of OLIVER CROMWELL. By Freperic Harrison. (Ready. 
“Church History,” &c. Demy 8vo. 55. HENRY THr SECOND. By Mrs. J. R. Green. | Ready. 


A MANUAL OF ANCIENT GEOGRAPHY. WALPOLE. By Joun Morey. [lu the press. 


mers « Six other Volumes to follow as announced. 
From the German of Dr. H. KIEPERT. Crown 8vo. 5s. “ . y <mp i 
vevua i d ’ a ates A SHORT HISTORY OF INDIA AND OF THE 
NEW HISTORICAL ATLAS AND GENERAL FRONTIER STATES OF AFGHANISTAN, NEPAUL, AND 


HISTORY. By R. H. LABBERTON, Litt.Hum D. 4to. New BURMA. By J. TALBOYS WHEELER. With Maps. Crown 8vo. 
Edition, Revised and Enlarged. 15s. 12s. < 

A SHORT MANUAL OF THE HISTORY OF | A COLLEGE HISTORY OF INDIA, Asiatic and 
INDIA. With an Account of Inp1a asitTis. The Soil, Climate, and European. By the Same. With Maps, Crown 8vo. 3s. 6d. 


Productions ; the People, their Races, Religions, Public Works, and . - . . " - . . | 
Industries; the Civil Services, and System of Administration. By Sir | SCANDINAVIAN HISTORY. By E. C. OTTE. 
ROPER LETHBRIDGE, M.A., C.1.E. With Maps. Crown 8vo. 5s. With Maps. Globe 8vo. 6s. 


A SUMMARY OF MODERN HISTORY. Trans- 
lated from the French of M. MICHELET, and continued to the 
Present Time, by M. C. M. Simpson. Globe 8vo. 4s. 6d. 

ENGLAND UNDER THE ANGEVIN KINGS. 
By KATE NORGATE. With Maps and Plans. 2 Vols. 8vo. 32s. 

A SCHOOL HISTORY OF ROME. By G. G. 
RAMSAY, M.A., Professor of Humanity in the University of Glasgow. 
With Maps. Crown 8vo. (/u preparation. 

THE EXPANSION OF ENGLAND. By J. R. 
SEELEY, M.A., Regius Professor of Modern History in the University 
of Cambridge. Crown 8vo. 45. 6d. 

OUR COLONIAL EXPANSION. Extracts from 


the above. By the same Author. Crown8vo. Sewed. 1s. 


MACMILLANS& 


CAMEOS FROM ENGLISH HISTORY. By 
CHARLOTTE M. YONGE, Author of “The Heir of Redclyffe.” 
Extra Fcap. 8vo. New Edition. 5s. each. (1) FROM RULLO TO 
EDWARD II. (2) THE WARS IN FRANCE. (3) THE WARS 
OF THE ROSES. (4) REFORMATION TIMES. (5) ENGLAND 
AND SPAIN. (6) FORTY YEARS OF STUART RULE (1603- 


1643). - P 

EUROPEAN HISTORY. Narrated in a Series of 
Historical Selections from the Best Authorities. Edited and Arranged 
by E. M. SEWELL and C. M. YONGE. First Series, 1003-1154. 
New Edition. Crown 8vo, 6s. Sec-nd Series, 1088-1228. New 
Edition. Crown 8vo. 6s. A 

THE VICTORIAN HALF-CENTURY—A JUBI- 
LEE BOOK. By C.M. YONGE. Witha New Portrait of the Queen. 
Crown 8vo, Paper Covers, rs ; Cloth, 1s. 6d, 


CO., LONDON. [9a] 
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BERNARD QUARITCH, of 15 Piccadilly, London, 


OFFERS THE FOLLOWING 


Agassiz, Recherches sur les Poissons Fossiles, com- 


prenant la description de 5co espéces qui n’existent plus, exposition des 
lois de succession et du développement organique des poissons durant 
tcutes les métamorphoses du globe terrestre, une nouvelle classification 
de ces animaux... enfin, des considérations géologiques générales 
tirées de l'étude des fossiles, 5 vols. roy. 4to of Text, and 18 livraisons, 
also one of *‘ Dix planches de Squelettes,” aid one more of ‘* Planches 
omises,” containing in all 384 plates, many of them in tints (pub. at 648 
frs.), £14. Neuchatel, 1833-44 


Etudes sur les Glaciers, 8vo, text and folio 
Atlas of 32 plates (pub. 40 frs.), 305. 1840 


Po ssons d’Eau douc? de l’Europe centrale: 
together 52 remarkably fine plates, many of them elaborately coloured 
and heightened with silver, cloth, £2 10s. 1839-42 


A very beautiful book; all anglers and ichthyologists should secure a 
copy before the few remaining copies are sol 





vol., 4to, 
1840-45 


— Mbollusques fossiles, 4 livraisons, i 
105 plates (pub. 108 frs.), cloth, 20s 





Nomenclator Zoologicus, continens nomina 
systematica generum animalium tam viventium quam fossilium, &c., 
adjuvantibus Bonaparte, Burmeister, Cha arpentier, Duméril, 12 fasc. et 
Index Universalis, 4to (pub. at 80 frs.), green cloth, 21s. 

Soloduri, 1842-46 


Bonsparte, Genera Avium, cum Indice per Finsch, 


3 vols. in 1, royal 8vo, half calf, £2 2s. 1850-65 
Indispensable text-book fv r all ornithologists. 
Des Murs’ Iconographie Ornithologicue : : nouveau 


Recueil général de planches peintes d’Oiseaux, pour servir de suite et 
de Complement aux planuches enluminées du Buffon et aux planches 
coloriées de Temminck et Laugier de Chartrouse, avec texte, figures 
par Prévot et Oudard, imp. 4to, 72 superbly coloured plates (sells 
£6 6s.), hf. red morocco, gilt tops, £3 3s. Paris, 1845-49 


The Same, Large Paper, ro 


— y. folio, 72 superbly coloured plates 
(sells £16 16s.), in parts, £4 4s. 


aris, 1845-49 


Donovan's Insects of China, with Indexes according 
to the Systems of Linnzus and Fabricius, new edition, with additions 
by WEstTwoop, roy. 4t0, 50 coloured p'ates, containing 220 figures, 
hf. morocco, £4 4s. 1842 


Donovan, Insects of India, and the Islands in the 
Indian Seas, new edition, with additions, by J. O. Westwvop, 
roy. 4to, 58 coloured plates, hf. morocco, £4 4s. 1838 


Exotic Ornithology, by Sclater and Salvin, complete 


in 13 parts, impl. 4to, 190 superbly coloured plates of hitherto 
undescribed and unfigured Birds (-ubscription price £13 13s.). Hf. red 
morocco, top edge gilt, 41 1866-€9 
— — the same, large paper, imperial folio, 13 parts, complete, too 


beautifully coloured ‘pl ates (subscription price £27 6s.), in parts, £18 18s. 

1865 -69 

Under this title has been completed a series of 100 coloured lithographic 

illustrations of new, or anaes unfigured birds, to form a supplement to 

Buffon’s Planches Enluminées, Paris, 1770-86; to Temminck’s Planches 

Colotiées, 5 vols., Paris, 1838; and to Des Murs’ Iconographie Crnitho- 
logique, Paris, 1845-49 


Faraday’s Saeatinenead Researches in Electricity, 


3 vols. 8vo, with 16 plates, cloth, £2 8s. 


The Ibis; a Magazine of General Ornithology, 
edited by Sctater. Vol. V., Svo, 13 coloured plates, sd. 1863, £5 5s. 
Vol. VI., 10 coloured plates, 1864, £5 5s. 

These two volumes are very rare, and often wanted to make up sets of this 
important periodical. Vol. VI. includes the General Index. 


1839-55 


Sir W. Jardins’s Contributions to Ornithology, from 
the commencement in the year 1848 to 1852, all published, 
8vo; 1 vol. text, woodcuts, and 1 vol. containing 94 plates, 
which are beautifully coloured, half red morucco, uncut, rare, £6 6s. 


2 vols. 


1848 5 
This important work describes many New Birds, and is therefore 


indispensable in any Orn thological Library. 


Layard’s Birds of South Afric1, New Elition, almost 
entirely rewritten by R. B. Suarpe, F.L.S., F.Z.S., 


complete in 
6 parts, royal 8vo, 12 coloured plates, hf. morocco, £3 3s. 


1875-8c 


BERNARD QUARITCH, 


m st of | 


W ORK S AT THE PRICES AFFIXED. 


Leach, Malacostrac1 Podophthalma Britanniz, or 
Descriptions of the British Species of Crabs, Lobsters, Prawns, &c., 
illustrated with coloured figures of all the species by James Sowersy, 
19 parts, royal 4to, comple:e, 54 coloured plates (pub. at £8 8s.), 
hf. morocco, £6 6s. 1815-20-75 


———— The same, Parts XVIII. and XIX.; 
4to, 7 coloured pilates, £2 2s. 
—-—— Parts XVIII. and XIX., 


3 3S. 


Lindley and Hutton’s Fossil Flora of Great Britain, 
or Figures and Descriptions of the Vegetable Remains found in a Fossil 
State in this Country. By Joun Linptey, F.R.S., L.S., and G.S., 
Professor of Botany, University Cvllege, London, and WILLIam 
Hutton, F.G.S.,&c. A Re-issue in 3 vols. 8vo, 230 plates. with text 
(pub. at £5 5s.), half Roxburghe, £2 12s. 6d. 1831-38, 1872 


Lowe's Fishes of Madeira, with original figures 
from Nature of all the Species, by the Hon. C. E. C. Norton and 
Mr. Young, in 5 parts, a!l published), containing Introduction, xvi. PP., 
and descriptive letterpress, 196 pp., with 28 lithographed plates, in 
1 vol. 4to; the Large Paper issue, 28 plates, of which plates 1-14, 20, 
and 25 are colcured (pub. at £4 4s.), hf. morocco, uncut, £ 2 ros, 





completing the work, royal 

1875 

large paper, impl. 4to, 7 coloured plates, 
§ 


i075 


1843-60 
Murchison, Geology of Russia in Europe and the 


Ural Mountains, by R. Murcnison, E. D. wes IL. and Count 
A. von Keyseruinc. Vol. I. Geology; Vol. Paléontologie (in 
French), 2 vols. thick roy. 4to. with 7 7 folding hat Maps, and Geo- 
logical Sections, 12 Lithographic Views, and 50 Plates of Fossil Remains, 
chiefly Shells, and numerous Woodcuts (pub. at £8 8s.), cloth, £2 2s. 


1546 

Owen’s Odontography; or, a Treatise on the Compara- 
tive Anatomy of the Teeth: deal physical relations, mode of develop- 
ment, and microscopic structure in the Vertebrate Animals, royal 8vo, 

1 vol. text, and Atlas containing 168 beautiful plates (pub. at &5 55.) 

hf. bd morocco, £2 2s. 1840-45 


Prichard’s Natural History of Man; comprising In- 
quiries into the Modifying Influences of Physical and Moral Agencies 
on the different Tribes of the Human Family. 4th edition, revised and 
enlarged by Epwin Norris, of the Royal Asiatic Society, 2 vols, 
royal 8vo, with 62 coloured plates, engraved on steel, and 100 engravings 
on wcod, cloth, now getting scarce, £1 16s. 1855 

Siecbold, Fauna Japonica, sive descriptio animalium, 
quz in itinere per Japoniam suscepto, annis 1823-1830 collegit, notis, 
observationibus et adumbrationibus illustravit Ph. Fr. de Siebold con- 
junctis studis C. J. Temminck, H. Schlegel atque W. de Haan elaborata. 

1824-50 

poo gs ALTA, 1 vol. impl. 4to, 30 coloured plates (£3 12s.), £2. 1850 

AVES, 1 vol. impl. 4to, 120 coloured plates, hf. morocco, sold separately, 


417 1850 
REPT! LIA, t vol. impl. 4to, with 30 plates, bds. 1838 
PISCES, 1 vol. impl. 4to, with 160 plates, very rare, £10. 1842 
CRUSIACEA, 1 vol. impl. 4to, with 70 plates. 1850 


The above 5 vols. bound in 4, folio, hf. morocco, £45. 


Sowerby (G. B.), Genera of Recent and Fossil Shells, 


Nos. I. to XLII. bound in 2 vols. 8vo. (all published), 264 plates, 

carefully c loursd (pub. £12 12s.), hf. mor cco, uncut, £4 45. 1822 

This beautiful work has hitherto been useless for the want of an index; 
this desideratum I have supplied at the cost of much labour. 


Sowerby’s British Miscellany, or Coloured Figures of 
New, Rare, or Little Known Animal Subjects, 12 parts, complete in 1 vol. 
large 8vo, 76 finely coloured plates of Birds, Insects, Z.ophytes, &c. (sells 
43 38.), bf. morocco, uncut, £2 2s. 1804-6 

Wich an entirely new Alphabetical Index, completing the work. 


Sowerby’s Mineral Conchclogy of Great Britain, 
complete with General Ind-x, and Supplement by J. D. C. Sowersy, 
7 vols. large 8vo, 648 finely coloured plates, with text (pub. at £26), calf 
extra, gilt edges. 1812-46 


—- The Supplement to Sowerby’s Mineral Con- 
chology, royal 8vo, text including the Alphabetical Index t» the whole 
work, by J. D. C. Sowersy, and plates 610 to 648, completing the work, 
in parts, as originally issued, £4 4s. 1840-46 


— The Supplement to Sowerby’s English Fungi, 
or Mushrooms, small folio, text and plates 401-440 on 36 coloured plates, 
in 5 parts as originally issued, very rare, £4 45. 1809-15 


Wight’s Icones Plantarum Indie Orientalis; or 
Figures of Indian Plants. By Dr. Roperr WiGur, F.L.S., Surgeoa 
to the Madras Establishment, 6 vols. royal 4to, 2101 plates, ‘including 
all those i in the Author’s ‘ ‘Tilustrations ” and ** Neilgherry Plants,” but 
plain instead of coloured (sells £27 105.), hf. calf, £8 10s. 

Madras, 1835- 








15 PICCADILLY, LONDON. 


Catalogues gratis on application. 








” ‘Printed by RicHarp CLay aND Sons, , LimirEep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MAacMILLAN AND Co., atthe Office, 112 Fourth Avenue, New York.—Tuurspay, September 27, 1288. 
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‘© To the solid ground 
Of Nature trusts the mind which builds for aye.”,—WoORDSWORTH, 
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BECK’S 
PHOVOGRAPHIC LENSES 


WITH 


IRIS DIAPHRAGM. 


Mr. LATCHMORE, of Hitchin, says :—‘‘I have tried the 
Beck Lens fitted with Iris Diaphragm supplied by your firm 
some time since. As you are aware, Ihave a shelf full of 
lenses by makers of repute, but the process of. natural selection 
compels me irresistibly to use the Bek Lens, not only on 
account of its optical excellence, but for the extreme convenience 
of the Adjustable Diaphragm.” 


Full Particulars Free on application to 


R. & J. BECK, 


68 CORNHILL, LONDON, E.C. 
THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving a much more open 
scale, combined with 
greater length of range. 
{t is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


**Aneroid of the 
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Hatton Garden, 
London, E.C. 


EYESIGHT. 


Mr. JoHn Browninc, Ophthalmic Opti- 





| cian and Specialist in Spectacles, Author 
of “Our Eyes,” now in its 6th Edition, 
may be consulted free of charge on all 
peculiarities of vision, at 15 Kensington 
Crescent, Kensington Road, W., or his 


qualified assistant at 63 Strand, W.C. 


AND ZAMBRA, 
yolk MAREDS OF 


SUNSHINE RECORDER. 
PRICE £3 1os., 


With a supply of Charts. 


NEGRETTI 
ZAMBRA, 


ScienTiFic INSTRUMENT 
MAKERS TO THE QUEEN, 
HOLBORN VIADUCT. 
Branches :—45 Cornhill; 
122 Regent Street, London. 
Lilustrated Description 
Post Free. 


NEGRETTI & ZAMBRA’S 





NEGRETTI 













Large 
<——=———=~ I}lustrated 
=—=— Catalogue, 

: Pages, 
1200 Engravings. 
Price 5s. 6d. 

; Telephone No. 
6583. Telegraphic 
Address : 


Negretu, Lundon, 
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BALLIOL COLLEGE, CH RIST CHURCH, 
AND TRINITY COLLEGE, OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
November 20, 1888. 

Three Scholarships and two Exhibitions will be offered, the Scholarships 
being worth £80 a Year. 

The subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these. Particulars may be obtained by application to A. VERNON 
H. ARC OURT, Christ Church, Oxford. 


QUEEN’ Ss COLLEGE, 
43 and 45 HARLEY STREET, W. 
CHEMISTRY FOR LADIES. 

A Course of Lectures suitz able for Ladies preparing fur the Intermediate 
Science Examination will be given by Dr. SAMUEL RIDEAL, F.C.S., 
F.1.C., on FRIDAYS at 12.20, conmencing OCTOBER 12. The 
Matriculation Lectures are given on THURSDAYS at 3 p.m. 

Fee, £1 1s. for each Course of Lectures. 

For further putas apply to the SECRETARY. 


BOWMAN PRESENTATION 
PORTRAIT. 
Any Friends of Sir WM. BOWMAN, Bart., F.R.S., wishing to take 


part in this Design, are requested to communicate with the Honorary 
Secretaries at 11 Old Burlington Street, or 73 ay Street, London, W. 


EXPERIENCED MICROSCOPIST (21) 
desires Situation as ASSISTANT in Optician’s Shop or Preparer ot 
Micro. Objects, &c 
character.—H. Jones, 36 Nelson Street, Coventry. 


CURATOR’S ASSISTANT required in the | 


Medical and Natural History Museum, King’s Coliege, Strand, W.C. 
—Apply by letter to Prof. Groves, King’s College, London 


METEORITES. 


JAMES R. GREG ORY has a Fine Series of SPECIMENS of tho 
above, including the newly-described one of FAvETTE County, Texas; als 
MANY RARITIES, including— 


GROSNAJA, NAGAYA,; MOORESFORT, CASTALIA, 
ST. MESIUM ; 


also. METEORIC IRONS. and recently-described METEORITES for 
SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 


LONDON. 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, Mancuester, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 








“MUSEUM GODEFFROY, HAMBURG. 


Thisgreat and well-known Zoological Collection having been purchased 
by Mr. DAMON (Weymouth), 
iavited to select from its rich stores specimens not otherwise o obtainable. 


BLASCHKA MODELS. naj 


Mr. DAMON, of Weymouth, Sole Agent for Great Britain and Ireland 
New Catalogue, price 6d. 


SHELLS. | 


Large Collections. Special Lists for Purchasers of Genera and Species ; 
also, Geographical Sets. 


KLEGANT SCIENTIFIC PRESENT.— 
FACSIMILES of the celebrated DIAMONDS of the WORLD. 


White and Coloured (twenty-eight), wrcught in Crystal Glass of great 
lustre. In handsome Morocco Case, with Descriptive Catalogue, price 
£12 12s.—R. DAMON, F.G.S., Weymouth. 


Abridged Catalogue sent of Specimens and Collections in FOSSILS, 
MINERALS, PALZONTOLOGY, &c.; also of ZOOLOGY in all 
Departments. 


Eight years with well-known Microscopist ; good | 


Directors of Museums and others are | 


| LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Nais hamata, with sketch and 
description. He also sent out Volvox globator, Pedalion mira; Cristatella 
mucedo, Alcyonella fungosa. Paludicella Ehrenbergi, Fredericella sultana, 
Plums atella, Leptodora hyalina, Brachionus pala, Melicerta ringens, Ste- 
phanoceros ; also Amoeba, Hydra, Vorticella, Crayfish, and other Specimens 
for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for 10s. 6d. 





Portfolio of Drawings, Eleven Parts, 1s. each. 


SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp.; Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 








F, H. BUTLER, M.A.Oxon., A.R.S.Mines, eis 
| NATURAL HISTORY AGENCY, 
-148 BROMPTON ROAD, LONDON, 6&.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Now on view:-A Large Series of English Wealden Fossils, including 
many of the newly-discovered Plants ; a variety of Carboniferous Corals, 
exhibiting calicular development in great perfection ; also some 5000 Species 


of Fossils from the Post-Pliocene to the Cambrian Strata inclusive ; a un ique 
assortment of brilliantly iridescent and twinned Calcites, recently obt: rined, 


and in fine condition. 
MOORE BROS., 
Osteologists, Disarticulators, &c., 


15 KREMLIN DRIVE, LIVERPOOL, 
Have Orenep a CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
| and Geological Position, in Mahogany Cabinets. 100 Specimens, 255. 
| 200ditto, sos. The best value obtainable. 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, 
and other Geological Requisites. 


| THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
_ 7 NEWGATE STREET LONDON, ‘EC. 


On the ratof er every Month. 
JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 

Edited by James Britten, F.L.S., British Museum. 


Contents :—Original’ Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanica! News.- 
Proceedings of Societies. 

Price rs. 34. Subscription for One Year, payable in advance, 125. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, EL. 
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Now Ready. 
KIRKES’ PHYSIOLOGY. 
Twelfth Edition, thoroughly Revised, with 500 Illustrations. 
Post 8vo. Price 14s. 
KIRKES’ HAND-BOOK of PHYSIOLOGY. 
Thoroughly Revised and Edited by 
W. MORRANT BAKER, F.R.C.S 
Surgeon to St. Bartholomew's Hospital ; and 
VINCENT DORMER HARRIS, M.D. Lond., 
Demonstrator of Physiology at St. Bartholomew’s Hosp:tal. 
JOHN MURRAY, Albemarle Street. 








Just t Published, Crown 8v: », in Fancy Cloth Binding, Price 5s. 


ORNAMENTAL WATERFOWL: : a Prac- 
tical Manual on the Acclimatization of the Swimming Birds. By 
Hon. ROSE HUBBARD (* Henwire ”). 

London: SIMPKIN, MARSHALL, & CO. 

Walsall: W. HENRY ROBINSON. 

Now Ready, Price 6s. 

New Series, Vol. I1I.—Part I. 

With Plates and Woodcuts. 
THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 

NORMAL AND PATHOLOGICAL. 

CONDUCTED BY 

TURNER, and MCKENDRICK. 

Contents. 

. R. W. Shufeldt, M.D. Comparative Osteology of Arctic and Sub- 
Arctic Water- Birds. Part I. (Plates I., II., 111., IV., V.) 

. Prof. Hamilton, M.B. Effect of Chrenic Disease of Valves of Heart 
upon Sound Or.fices. Cavities, and Walls. 





Vol. XXIII. OCTOBER 1888. 


Profs. HUMPHRY, 


NA intend 





Robert Kirk, M.D. New Acid found in Human Urine which Darkens 
w.th Alkalies (Alcaptonuria). 
. Prof. Windle. M.D. Notes on Limb Myology of Procyon cancrivorus 
and of Ursidz. 
A. H. Young, M.B., and A. Robinson, M.B. 
Part {. 
. J. Symington, M.D. The Rectum and Anus. 
. Walter Pye, F.R.C.S. Growth-rate of Bones of Lower Extremities, 
with Especial Reference to Ricketty Curvatures. 
8. Prof. Struthers, M.D. Some Points in the Anatomy of Jeg 
longimana. Part III. (continued). (Plate VI.) 
g. Proceedings of the Anatomical Society of Great Britain and Ireland. 


~ 


Anatomy of Hyznastriata. 


w 


s 


gaptera 


WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, London ; 


and 20 South Frederick Street, Edinburgh. 
READY OCTOBER 1, No. 4 of 


A NEW MONTHLY ILLUSTRATED SCIENTIFIC JOURNAL, 
Edited by AA NORMAN TATE, F.I.C., F.C.S., &c. 
PRICE 
By Post, 4d. ; Annual Subscription, 3s., or by Post, 4s 
May be eveinsd at all Bookstalls, from all Bo ihesllors and Newsagents, 
from the Publisher, 32 Castle Street, Liverpool, or from the London Pub- 
lisher, E. W. Atzen, 4 Ave Maria Lane, London, E.C., or Messrs. JoHN 
Menzies & Co, Edinburgh and Glasgow. 


THREEPENCE. 


Monthly, Sixpence. 


LIFE-LORE 


A MAGAZINE OF POPULAR NATURAL HISTORY. 
No. 4, for October 1888, contains : 

FINELY-PRINTED FRONTISPIECE—Portrait of Charles Darwin. 

NATURE’S FAMOUS DISCIPLES: CHARLES DARWIN. 
Illustrated. 

THE NATURAL gee OF BRITISH LICHENS. By J. M. 
CromBikE. M.A, S., &c. 

A DAY’S DREDGING OFF ANGLESEA. Illustrated. By W. A. 
Herpman. D.Sc., L. 


F.L.S. 
INTRODUCTION TOTHE STUDY OF DRAGON-FLIES. Illustrated. 
By W. Harcourt Bat 
BIOLOGY AT THE BRI’ r ISH ASSOCIATION. 
THE YOUNG NATURALIST: A PRIZE 
J}ustrated. 
SOCIETIES AT WORK, CHIT-CHAT, NEW BOOKS, &c., &c. 
W. MAWER, «4 Essex Street, Strand, London, W C. 
Just Published. Third Edition, Revised and Illustrated. 


THE FROG: 
AN INTRODUCTION TO ANATOMY, 
HISTOLOGY, AND EMBRYOLOGY. 
With a Chapter on Development added. 
By A. MILNES MARSHALL, M.D., D.Sc., F.R.S., 
Professor of Biology in Owens College, Victoria University. 
J. E. CORNISH, Manchester. SMITH, ELDER, & CO,, 


FUNGUS HUNT. 


Price 4s. 


London. 
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| OXYHYDROGEN LIMELIGHT. 


SEASON 1888- 89. 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 

For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO,, 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


RICHARD ANDERSON & CO,, 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government 





Manufacturers and Erectors of every description of 






ELECTRIC BELLS, 

SPEAKING-TUBES, &c. &c, 

CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 


LEADENHALL ti 101 LEADENHALL STREET, 


Pacis ccsccnthll TONNERRE LONDON.” 


STAN rey 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Science and Art Department, Admiralty, &c. 





Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Lllustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp Mepat in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


NORTH ‘BRITISH AGRICULTURIST, 


the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week. 

Thespecialattentionof Land Agents is directed tothe AGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable inadvance, 14s. 


Otfices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Luadon, E.C. Money Orders payatleto C. and R. ANDERSON. 
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POPULAR & ACCURATE ISCIENTIFIC BOOKS, 


Universally recommended by the Press. 


Very tastefully Printed on Superior Paper, heautifully Illustrated with Photo- 
graphs, Coloured Plates, &c., from recent Drawings, by well-known Fellows 
of the Koyal Astronomi« al S ciety, and appropriately Bound in Cloth 
Extra, Gilt, and Gilt Top. Price 7s. &d. 


PLANETARY & STELLAR STUDIES; 
Or, Short Papers on the Planets, Stars, and Nebule. 


By JOHN ELLARD GORE, 
F.R.A.S,, M.R.1.A., F.R.G.S.L., Assc.M.1.C.E., Honorary Associate of 
the Liverpool Astronomical Society. 
Author of ‘* Southern Stell: ur Objects for Small Telescopes,”’ 
of Known Variz able Stars,” 


‘A Catalogue 
A Catalogue of Suspected Variable Stars,” &c. 


In Fcap. 8vo, Limp Cloth. Gilt, Price 5s., with 14 Illustrations, and 
nterleaved for Notes. 


THE SHELL-COLLECTOR’S HAND. 
BOOK FOR THE FIELD. By J. WILLIAMS, M.A., D.Sc. Full 
Detailed Prospectus on application. 

In Crown 8vo, Cloth Gilt, Price 2s. 6d. 

GEOLOGY FOR ALL. By Prof. J. Logan 
LOBLEY, F.G.S., &« 

In Fcap. 8vo, Illustrated, Cloth Gilt, Price 2s. 6a. 

A MANUAL OF ELEMENTARY MICRO- 
SCOPICAL MANIPULATION, for the Use of Am: ateurs. By T. 
CHARTERS WHITE, M.R.C.S., L.D.S., F.R.M.S 

In Crown 8vo, Cloth Gilt, with 38 Illustrations, Price 2s. 6d. 

THE STUDENT’S HAND-BOOK TO 
THE MICROSCOPE: A Practical Guide t» its Selection and 
Management. By A QUEKETT CLUB MAN. 


New Edition, Enlarged, beautifully Bound. Cloth Extra, and Illustrated, 
*rice 2s. 6d. 

MY MICROSCOPE AND SOME _ OB- 
JECTS FROM MY CABINET. A Simple Introduction to the Study 
of the Infinitely Littl. By A QUEKE'tT CLUB MAN. ' 

Companion Volume to abeve, Cloth Extra, Silver, 2s. 6d. 

MY TELESCOPE AND SOME OBJECTS 
IT SHOWS ME. A Simple Introduction to the Glories of the 
Heavens. By A QUEKET?T CLUB MAN. 

London: ROPER & DROWLEY, 29 Ludgate Hill, E.C. 










CLARENDON PRESS SCIENTIFIC LIST. 


Just Published, 4to. Cloth, £1 10s. 


FOSSILS OF THE BRITISH ISLANDS, Stratigr: aphic- 


ally arranged. Part I. Pat#ozoic. Cambrian and” Silurian Specie 
By ROBERT ETHE RIDGE, F.R.S 


Just Published. Crown 8vo, with Sixty Engravings on Wood, Cloth, 4s. 6d. 


A CLASS-BOOK OF ELEMENTARY CHEMISTRY. 
By W. W.' FISHER, M.A., F.C.S., Aldrichian Demonstrator of 
Chemistry in the University of Oxford. 

*.* Jn the selection of subjects the Author has followed in the main thi 
syllab us of the Oxford Lo al Examinations for Sentor Candidates and 
the Examination of Women, which is similar in extent to the syllabus 
the Preliminary E vanrination in the School of Natural Science and the 
Preliminary Ex wnination for Medicine at Oxford. 


Third Edition. Extra Fcap. 8vo, Cloth, 8s. 6d 


CHEMISTRY FOR STUDENTS. By A. W. Wittram. 
SON, Phil. Doc., F.R.S. 
“We recommend Dr Williamson’s book to all who are in search of a truly 
philosophic hand-book to elementary chemistry.”—/ron. 


Fourth Edition. Crown 8vo, Cloth, 1os. 6d. 


EXERCISES IN PRACTICAL CHEMISTRY. Vol. I. 

: ‘lementary Exercises. By A. G. VER ON HARCOURT, M.A., 

‘.RK.S., and H. G. MADAN, M.A. Revised and Enlarged by H. G. 
MADAN. M.A. 

“* One of the most useful books on practical chemistry that has ever been 
written, and we can most heartily recommend it.”—/ournal of Educati ion 
‘A very careful, and as far as it takes the student, the analysis of a sin 
salt, ‘one acid one base,’ really effective plan of teaching. It is a cay itz 

hand-book.”’—Sfectator. 


, 





Large 4to, Paper Covers, 4s. 6d. 


TABLES OF QUANTITATIVE ANALYSIS. Arranged 


by H. G. MADAN, M. 


Crown 8vo, Cloth, 2s. 6d. 


GEOGRAPHY FOR SCHOOLS. By ALFrrep Huvcues, 
M.A., late Scholar of Corpus Christi College, Oxford ; Assistant Master 
at Manchester Grammar School. 

Part I—PRKACTICAL GEOGRAPHY. With Diagrams. 
‘The pupil is shown the power : and pleasure of knowledge as well as the 
st mple “st way to its acquisition.” —Pal/ Mall Gazette. 
lhe questions are discussed in a way that secures the combination of 
geography, geometrical drawing, arithmetic, and the elementary ideas of 
geometry.”—Nature. 
Full Clarendcn Press Catalogues on application. 


London: 
HENRY FROWDE, Cheeni Press Warehouse, Amen Corner, E.C. 


NEW NICOL PRISM { POLARISCOPE FOR PROJECTION. =setsezrestlts than any other om 


of Lantern Polariscope. 

For Particulars of PX LARISCOPES 
gand MICRO-POLARISCOPES for 
Screen Projection, LANTERN MI.- 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
] Catalogue, 4 Stamps. 


Scientific Apparatus of every Descrip 
tion for Colleges, Institutions, &¢ 


Silver Medal Inventions Exhibition 1885 


NEWTON & CO., 

: Manufacturing Opticians to the Queen 
“Tamm Ill iit it and the Government, Agents by Ap 
pointment to the Science and Art Dept 








FLeet STREET, Lonvon. 











DECORATE « YOUR HOMES 


GLACIE 





The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw. Stevenson & Orr’s Patent 


It can be applied to any window by any person without previous experience in the x 
se of the article. Wesigns can be had to suit windows in Churches, Public Buildings, 
tc. Invaluable where there are windows with disagreeable outlooks. 





WINDOW > 
DECORATION. . Se 




















Write for Hlustrated Pamphiet (soo Illustrations) and Sample, p ost free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhal 
Works, BELFAST ; ur to PERRY & CO., Wholesale Agents, Holborn Viaduct, LONDON. 
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SUBSCRIPTIONS TO “NATURE.” 


s. ad, 
Yearly « .‘c + -28 o 
Half- yearly . » -14 6 
A ll REN AN 6 

To the United States, the Continent, &c. :— 
$s. 
° «30 
o 0 85 
8 


To India, China, and or — 


a a i “ef ee @ 


ee ie 6 & & ® 


NE ek. Hk ta Qe ee we SD 
sell lla 
Quarterly . 


oaank 


$s. 
vie, as, &: 9/2, 0/50 Sa Se aa ae 
epee eee Oe ne 
PE eR SEK ERE EOD 


CHARGES FOR ADVERTISEM ENTS. 
Three Linesin Column 2s. 6d. 9d. per Line after. 
& 


DARK 


One-Eighth Page, or Quarter Column. . . .0 
Quarter Page, or Halfa Column. . ....I1 
Half a Page, ora Column. ....... -3 
Whole Page. .... oe ne a 


Money Orders pay to MACMILLAN& CO. 
OFFICE : 29° BEDFORD STREET, STRAND, we, 


Diary of Societies. 


LONDON. 
WEDNESDAY, OctToBeEr 10. 


Rovat Microscopicat Society, at 8.—Reproductive Condition of Orbito- 
_ lites cc s complanata, var. laciniata. 


GILCHRIST. LANTERNS 
Cheniical & Electrical Erperiments. 


As used by Wm. LANT CARPENTER, Esq., B.A., and Prof. Forses, 
Trade Hall, Manchester, before 5000 people. 


Hughes's Patent Rotary Triple Combination Optical Lantern 
for Electric or Limelight, fitted with a new form of powerful Oxyhydrogen 
Microscope with Highest-class Objectives, showing Eye of Fly 18 feet 
in diameter. The Gilchrist Lantern for Physical Experiments 
and Spectroscope Work, and Optical Lantern for Diagrams, &c. 
ee magnificent Instrument will give perfect marginal definition. Suitable 
for Colleges and School Demonstration. 

Microscope Attachment for adapting to any Lantern. 
Pattern, £7 155. 

Direct Nicol Prism Polariscope. 

Patent Pamphengos gives 12-feet Pictures. 
— res it tothe Limelight. £2 10s. 


$s. 
I 
I 


Ww ©CO- 
coon” 


au 











Free 


New 


B. J. Mavpen, Esq., 


e Docwra Triple. Finest Instrumentin the World. Prize Medal, 
Highest Award, Photographic Exhibition. 
BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 


415 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. 
and Best for High-class Work. 
Postage, 3d. ; ditto Pamphlets, 3d. 
W. C. HUGHES, 
PATENTEE, INVENTOR, AND SPECIALIST, 
BREWSTER HOUSE, 


MORTIMER ROAD, KINGSLAND, LONDON, N., 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus of the 
Highest Class. 


Cheapest 
Illustrated Catalogue, 300 pages, rs. ; 
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Horstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
| physicians for 


| Dyspepsia, Mental and Physical Exhaustion, 
| Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
For sale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, RB. I., U.S.A. 
POSSESSING ALL THE PROPERTIES OF THE FINEST ARROWROOT 


BROWN & POLSON’S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 


For the Nursery, the Family Table, and the 
Sick Room. 


BEST BLACK INK KNOWN. 
DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 








Vriting becomesa pleasure when this Inkis used. Ithas been adopted im 
he principal Banks, Public Offices, and Railway Companies throughout 
Ireland. 

Flows easily fromthe Pen. 
Blotting-paper may be applied at the 
moment of writing. 


ic writes almostinstantly full Black. 
oes not corrode Steel Pens. 
s cleanly to use, andnot liable to Blot. 





av be obtained in London, through Messrs. BArcLay & Sons, Farring- 
» Street; W. Epwarps, Old Change; F. Newsery & Sons, Newgate 
Street ; and to be had of all Stationers. 


BEWLEY & DRAPER (Limited), Dublin. 





PERKEN, SON, & RAYMENT, 


“OPTIMUS” ail Rectilinear. 


“OPTIMUS” Meee 


10 X 8 | § 
220/- 


9X7 
126/- 


5X4 
63/- 


7X5 
94/6 


“With such a large aperture (f/6 approx.), 
it serves as a portrait and group lens, as well 





There | 


| 33/- 45 


RAYMENT’S PATENT CAMERA. 





99 HATTON GARDEN, LONDON. 


Discounts to the Trade only. 


H : 2 ? Vi tf 
49/6 64/- 82/6 127/6 142/6 180/-| 





“I should strongly recommead 








as a landscape and copying objective. 


Rayment’s Camera. Itis LIGHT, 


is no doubt of its proving a most useful lens.” | Pr ludes 3 Double Dark Slides. COMPACT, very RIGID, and 
—J. Trait Taytor, British Yournal of | 44x34] 5\ x4} 8}x6$] 10X8]12X10[ 15x12 | extends to about double the usual 
Photography. | x20f/- | 145/ 168/- | 212/- | 258/- 314/- focus.” —A mateur Photographer. 
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LONDON UNIVERSITY _EXAMINATIONS. 


A. J. WYATT, Esq., M.A., First in Branch IV., ah and pM = = __ i. B.Sc. (Hons.). M.B. (Hons.), First-Class Honours at 
Sub-Examiner of London University. Inter. B. Sc., Sub-Examiner of L.nd. Univ. 
C. V. BURTON, Esq., B.Sc., First-Class Honours. M.A. Camb. and Lond. Univs., Wrangler, Exhibitioner, Scholar, and 
aie, te 4 Goldsmith Prizeman. 
B. J. HAYES, Esq., B.A. Lond., First in First-Class Honours in Classics B.A. London, Double Honours in French and German (First Class), First in 


both at Inter. and Final. First-Class Honours at Inter. 
W. F. MASON, Esq., B.A. Lond., First-Class Honours (Classics) at B.A., M.A. Double First-Class Hons., late Examiner. 

Double Honours (French and English) at Inter. Arts, Second in Honours M.A. London, Gold Medallist in Classics. 

at Matric., University Exhibitioner. 3. A. Lond., Hons. in English, French, German, and Classics (First Class); 
G. H. BRYAN, Esq., B.A., Fifth Wrangler, bracketed with Senior Wrangler Div. I., Class If., Classical Tripos, Cambridge. 


! bridge, Fell B.Sc., F.C.S., F.1.C., Honours Graduate of London. 
as Smith’s Prizeman, Scholar of St. Peters’ College, Cambridge, Fellow M.A. Lond (Mathematics), sadtunidites Urendien 
of the Camb. Phil. Soc. B 
wane? : oe se Pupils Sc. Lond., First in First-Class Honours both at Inter. and Final. 
J. LOCKEY, Esq., M.A. London. ard 27 Successful Private Pupi LL.B., First in First-Class Honours, Jurisprudence, and Roman Law, and 


at the B.A. Exams. 1886 and 1887. Honoursman in Common Law and Equity. 
F. RYLAND, Esq., M.A.,- Second in First-Class Honours (Mental and M.A. London (Classics), First in First-Class Honours both in French and 
Moral Science, &c.). German at B.A 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS. 
26 passed the June Matric: Exam., 1888, and 493 the Inter: Arts Examination. 


Copy of the Pass List Post free on application. 
AT INTER: SCIENCE AND PRELIM: SCIENTIFIC, JULY 1888. 9 STUDENTS PASSED. 
ABSENCE OF FAILURES.—/ne record is still unbroken that NO STUDENT of University Correspondence College 
R FAILED at an Examination for which he had worked fully through the Ordinary Course. 
Classes for yoo begin September 2g ; for Inter. Arts and Science B.A. and B Sc., 1889, ia the First Weeks of September and October. 
Students should join at least a week before these dates. 
The Tutorial Series embraces over Fifty Works for London University Exams. Full List on application. 


Prosrecrus AND Futt Particucars FrRoM THE PRINCIPAL, University CorrEsPONDENCE CoLLeGce, Cas srivce. 
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SounD & BRIGHT. __Sounp& Nutritious. 
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See: "PRICE +1 LIST. 


Waitham Bro: Brewers.London.SW. EY, 
































| AUX MEMBRES DU CONCRES CEOLOCIQUE. 








MR. S. HENSON, Minéralogiste, prie ces messieurs de ne pas quitter 
Londres sans avoir visité son nouvel établissement & 97 Regent Street, 2 
5 minutes de Burlington House, autrefois 277 Strand. On peut y voir en 
ce moment-ci des minéraux anglais rares et choisis: Witherite, Fluorspar, 
Calcite, &c. 


FRY’S 


Pure Concentrated 


COCOA SAMUEL HENSON, 


sa LATE 277 STRAND, 
Price rs, Monthly. 


MACMILLAN’S MAGAZINE, | 97 REGENT STREET, LONDON, W 


FOR OCTOBER. 


Testimonials. 





Ask your Grocer 
for a Sample 
and Copy of 











ES Hp tase Excellent Copies of the actual, natural Handwriting, a 

CONTENTS. of ae Music, even of elaborate Sketches, Pro- 

_CRESSY. By BRET HARTE. Ct ae grammes, Plans (up to Double-Elephantsize), Shorthand, and 
onal REE DOM. “i By F. W. CORNIS ‘eon elias Type-Writing are easily, quickly, and cheaply produced bythe 


THE SAVILE LETTERS. By MISS C ARTWRIGHT. 


4.—LOVE 

;.—-JOHN BROWN 

6.—3HAKESPEARE UNAWARES. By ARTHUR GAYE. 

7.—ON A TENNESSEE NEWSPAPER 
| 


—AFTER RAIN. 
7—A MODERN PILGRIMAGE. ByS. M. BURROWS. | 
10.—A HALCYON DAY IN SUMMER. By F. ‘I. PALGRAVE | Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
u1r.—GASTON DE LATOUR. By WALTER PATER. (Concluded.) written letters. Used atthe House of Lords, &c. 


RAS SO, RENE, AUTOCOPYIST DEPT. (A.£.7.Co., La.), 





. ieee mei nin: | London Wall, London, and 52 Princess Street, Manchester. 
DENTS e015 0 eEATE? emeeareerrerey 
WATCHES, | WATCHES and cocks | HOLLOWAYS OINTMENT ieesetetsre 





sent post 

free on application to E. DENT | For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES sné 
and Co., Makers to the Queen, | JLCERS, If efcectually rubbed on the Neck and Chest, it cures 

61 STRAND, LONDON, W.C., |soRE THROATS, BRONCHITIS, COUGHS and COLDS; and for 

| or 4 ROYAL EXCHANGE, ‘GOUT, RHEUMATISM, and all Skin Diseases it is unequalled. 








rst in 


ass) > 


, and 


and 


Nn. 


lege 


itter 
t, a 
r en 
par, 


also 
ro- 


able 


snd 


for 
ed, 





Oct. 4, 1888] 


MESSRS. MACMILLAN AND 00.5 | 





ARITHMETIC AND MENSURATION. 


Arithmetic in Theory and Practice. By J. Broox- 
SMITH, M.A., LL.B., St. John’s College, Cambridge ; 
Law; one of the Masters of Cheltenham College. 


Revised. Crown 8vo. 45. 6d. 

Arithmetic for Schools. By Rev. J. B. Lock, M.A., 
Senior Fellow, Assistant Tutor, and ‘Lecturer of Caius College, Teacher 
of Physics in the University of Cambridge, formerly Assistant Master at 
Eten. With Answers and 1000 Additional Examples for Exercise. 
Third Edition, Revised. Globe 8vo. 4s. 6¢@ Or in Two Parts:— 
Part I. Up to and including Practice, with Answers. Globe 8vo. 2s. 
Part II. With Answers and 1000 Additional Examples for Exercise. 
Globe 8vo. 35. A Key is just ready. 

*,* The complete book and both parts can also be obtained without 
answers at the same price, though in different binding. But the edition with 
smswers will always be supplied unless the other is specially asked for. 


Arithmetic for Beginners, A School Class-book of 


ComMERCIAL ARITHMETIC. By the same Author. Globe 8vo, 2s. 6d. 


Arithmetical Exercises and Examination Papers. 
With an Appendix an Questions in Logarithms and Mensuration- 
By H. S. HALL, M.A., formerly Scholar of Christ’s College, Cam- 
bridge. Master of the Miltary and Engineering Side, Clifton College, 
and S. R. KNIGHT, B.A., formerly Scholar of Trinity College, Cam- 


Barrister-at- 
New Edition, 


brids ge, late Assist ant Master at M arlborough College, Authors of 
‘Elementary Algebra,” “ Algebraical Exercises and Examination 
Papers,” and ‘ ‘Higher Algebra,” &c. Globe 8vo. 2s. 6d. 


Help to Arithmetic. Designed for the Use of Schools. 
By H. CANDLER, M.A., Mathematical Master of Uppingham School- 
Second Edition. Extra feap. 8vo. 25. 6d. 


Rules and Examples in Arithmetic. By the Rev. T. 
DALTON, M.A., Assistant Master in Eton College. New Edition. 
18mo. 2s. 6d Answers to the Examples are appended. 


Exercises in Arithmetic for the Use of Schools. 
Containing more than 7000 Original Examples. By S. PEDLEY, 
late of T; amworth Grammar School. Crown 8vo. 5s. 

Also in Two Parts, 2s. 6d. each. 


The Great Giant Arithmos. 


A most Elementary Arith- 


metic for Children. 3y MARY STEADMAN ALDIS. With 
Illustrations. Globe 8vo. 2s. 6d. 
WORKS BY THE REV. BARNARD SMITH, M.A, 


Arithmetic and Algebra, in their Principles and Applica- 
tion ; with Numerous Systematically Arranged Examples taken from the 
Cambridge Examination Papers, with especial reference to the Ordinary 
Examination for the B.A. Degree. New Edition, carefully Revised. 
Crown 8vo. 10s. 6d. 


Arithmetic | for Schools. New Edition. 


Sumions in Asie Crown 8vo, 


fith Answers. 2s. 6d. Answers Separately, 6d. 
School Class-book of Arithmetic. 
r sold separately, in Three Parts, 1s. each. 
and III. -, 28. 6d, each. 


Shilling Book of Arithmetic for National and Ele- 
MENTARY SCHOOLS. 18mo, Cloth. Or separately, Part I., 
2@.; Part II. 3d.; Part III. 7d. Complete, with Answers, 15. 6d. 
Answers Separately, 6d. KEY. 4s. 6d. 

Examination Papers in Arithmetic. 18mo. 1s. 6¢. 

KEY. 4s. 6a. 


The Same, with Answers. 18mo. 2s. Answers, 6d. 


Crown 8vo. 
Limp Cloth. 2s. 


Cloth. 3s. 
Parts I., II 


18mo, 
KEYS, 


Higher Arithmetic and Elementary Mensuration, 
for the Senior Classes of Schools, and Candidates preparing for Public 
Examinations. By P. GOYEN, Inspector of Schools, New Zealand. 
Globe 8vo. 5s. 

Mensuration for Beginners. 
F.R.S., D.Sc. With Examples. 
KEY, ” 7s. 6d. 


3y I. TODHUNTER, M.A.» 
New Edition. 18mo. 2s. 6° 


A LGEBRA. 
Rules and Examples in Algebra. 


DALTON, M.A., Assistant Master of Eton College. 
Edition. 18mo. 2s. PartII. 18mo. 2s. 6. 
*,* A Key to Part I. for Teachers only, 7s. 6d. 
Algebra for Beginners. By 1, Topxuunrer, M.A., 
F.R.S., D.Sc., late of St. John’s College, Cambridge. With Examples, 
New Edition. 18mo. 2s.6d. KEY. 6s. 6d. 
Algebra. For the Use of Colleges and Schools. 
same Author. New Edition. Crown 8vo. 7s. 6d. KEY. 


MACMILLAN 


Rev. T. 
New 


By the 
Part I. 


3y the 
7s. 62. 


NA insted 


| 


| A Text-book of Euclid’s Elements. 


| The Elements of Euclid. 
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MATHEMATICAL WORKS, 


ALGEBRA—(continued). 


Algebraical Exercises. Progressively Arranged. By the 
Rev. C. A. JONES, M.A, and C. H. CHEYNE, M.A.,F.R.A.S., 
Mathematical Masters of Westminster School. New Edition. 18mo. 
2s. 6d. SOLUTIONS AND HINTS. 7s. 6d. 


Arithmetic and Algebra, i in their Principles and Applica- 
tion; with Numerous Systematically Arranged Examples taken from 
the Cambridge Examination Papers, with especial reference te the 
Ordinary Examination for the B.A. Degree. By the Rev. BARNARD 
SMITH, M.A. New Edition, carefully Revised. Crown 8vo. ros. 6d. 

Elementary Algebra for Schools. By H. S. Hatt, 
M.A., and S. R. KNIGHT, B.A. Fourth Edition, Revised and Cor- 
rected. Globe 8vo. 3s. 6 @. With Answers, 4s. 6d. 


Algebraical Exercises and Examination Papers. To 
accompany ELEMENTARY ALGEBRA. By the same Authors. 
Second Edition, Revised. Globe 8vo. 2s. 6d. 


Higher Algebra. A Sequel to 
ALGEBRA FOR SCHOOLS.” By the same 
Edition. Crown 8vo. 7s. 6a. 


Elementary Algebra. By CHARLES SMITH, M.A., Fellow 
and Tutor of Sidney Sussex College, Cambridge. Globe 8vo. 45. 6d. 

In this work the Author has endeavoured to explain the Principles of 

Algebra in as simple a manner as possible for the benefit of beginners, 

bestowing great care upon the explanations and proofs of the fundamenta} 


operations and rules. 


A Treatise on wreuitni 


8vo, 75. 6d. 


‘** ELEMENTARY 


Authors. Second 


By the same Author. Crown 


EUCLID AND ELEMENTARY 
GEOMETRY. 


Including Alternative 
Proofs, together with Additional Theorems and Exercises. Classified 
and Arranged. By H. S. HALL, M.A, eo Wed Scholar of Christ’s 
College, Cambridge, and F. H. STEVENS, M.A., formerly Scholz ar of 
Queen’s College, Oxford ; Masters of the’ Militz ary and Engineering 
Side, Clifton College. Globe 8vo. 4s. 6d. Or, in Two Parts— 

Part I.—Books I. and II. 2s. 
Part II.—Books ITI.-VI. 3s. 

Elementary Geometry. Books 
Subjects of Euclid’s First Six Books. 
Geometrical Association. By the Rev. J. M. WILSON, M.A., Head 
Master of Clifton College. New Edition. Extra Feap. 8vo. 45. 64. 


For the Use of Colleges and 


I.-IV. Containing the 
Following the Syllabus of the 


Schools. By I. TODHUNTER, M.A., F.R.S., D.Sc., of St. John’ ~ 
College, Cambridge. New Edition. 18mo. 3s. 6@. KEY. Crown 
8vo. 6s. 6d. 


Syllabus of Plane Geometry (corresponding to Euclid, 
3ooks I.-VI). Prepared by the Association for the Improvement of 
Geometrical Teaching. New Edition. Crown 8vo. 1s. 

Euclid, Books I. and II. By CHar es L. Dopcson, M.A., 
Student and late Mathematical Lecturer of Christ Church, re i. 
Fourth Edition, with Words substituted for the Algebraical Symt 
used in the First Edition. Cr« wn 8vo. 25. 

*,* ‘The Text of this Edition has been ascertained, by counting the words 
to be less than five-sevenths of that contained in the ordinary editions. 
Euclid and His Modern Rivals. By the same Author. 

Second Edition. Crown 8vo. 6s. 

Curiosa Mathematica. Part I. 
By the same Author. Crown 8vo. 2s, 

Geometrical Exercises for , Beginners. By 
CONSTABI Crown 8vo, 35. 

Euclidian Geometry. By camel CUTHBERTSON, M.A., 
LL.D., Head Mathematical Master of the City of London School. 
Extra Feap. 8vo. 45. 6d. 

Elements of Descriptive Geometry. By J. B. Mitiar, 
M.E., Civil Engineer, Lecturer on Engineering in the Victoria Uni- 
versity, Manchester, Second Edition. Crown 8vo. 6s. 

Constructive Geometry of Plane Curves, By T. H. 

M.A., Instructor in Geometrical Drawing, and Lecturer in 
Are " = ture at the Royal Indian Engineering College, Cooper’s Hill. 
With Numerous Examples. Crown 8vo. 12s. 


The Elements of Geometry. By Grorce Bruce Hat- 
STED, Professor of Pure and Applied Mathematics in the University 
of Texas. 8vo. 12s. 6d. 


| A Geometrical Note-book, containing Easy Problems in 


Geometrical Drawing preparatory to the Study of Geometry. For the 
Use of Schools. By F. E. KITCHENER. M.A., Head Master of the 
Grammar School, Newcastle, Staffordshire. New "Edition. 4to. 2s. 


A New Theory of Parallels. 


SAMUEL 


‘AND CO., LONDON. 1] 








clxxxiv NATURE [ Oct. 4, 1888 
TO H.R.H. THE PRINCE OF WALES, THE EMPRESS OF GERMANY, &c. 
x Enh. , 7105 _ BRAND & CO.’S 


Al SAUCE. 


\; 4 FINE TONIC AND 
DIGESTIVE. 

























MUTTONSVEAL & CHICKENS, 1. An excellent relish for “ fish, flesh, 


GO TEA STURT Sour & JEWX Pin and fowl.” 
—— MEAT LOZENGES te: aa 
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t pleasure, and 
such as driving 
machinery, chaff- 


Sy 


ROSSLEY’S 
bi 
OTTO” 
GAS-ENGINE. 
OVER 27,000 SOLD. 
cutting, &c. 
Limited, 
MANCHESTER. 


2-MAN TO 100 H.P. INDICATED. 





NEW COMBINATION 
-MAN “OTTO” AND PUMP, 
Suitable for Country Mansions. 

Pump can be disconnected a 
CROSSLEY BROS. 


Engine used for other purpose 
amateur’s workshop, laundry 
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Ss. a. 


Long. Section through Jaw and Teeth of Cat - © o | Group of Eggs of various Butterflies, Moths, &c.—very beautiful © ... 
3 1°) eee oer one - 


Bacillus tuberculosis in Human Lung eve on ons 
Pediculus vestimenti, Male, Female. Egg, and Larva ... 
Glandular Stomach of Fowl—Stained and Injected ° o<e oo 3 9 
Trichina spiralis in Human Lung, Long. and Trans. Sections— 


c om : ' 
NEW, RARE, AND INTERESTING MICROSCOPIC OBJECT . 


Q 


: Polycistina moving in Fluid—for Paraboloid - 1 

3 oO Lacewing Fly, Chrysopa perla ee 

Water Beetle, Hygrotis elegans ove aie sin vee ww (I 
Apterous Female Vapourer Moth _... ovo ra os pa ~ 2 6 


Stained 


“~ = a oe t 9 |, Parasite of Flying Fox, Nycteribia ... 2 
Aphis of Silver Fir. Lachnus picce ... nd r 6 Leaf and Sections of Mass, Sphagnum one sa ae dee a 
Ichneumon Fly and its Cocoon—opaque ... _ jen on om &£ = White Coral, Hydrophora rigida—Trans. Section one ion ee 
Ichneumon Fly and its Pierced Aphis—opaque ... ns ove ++ I 6 |) Radiate Plates from Myriotrochus rinkii ... oso eee oe m 3? 
Exuvium of Frog Fly, Eupteryx—opaque ... ase t o | Trans. Section of Human Hair aa in a al as oer I -O 
Stinging Hairs on Leaf of Common Nettle—opaque t o | Section Tooth of Myliobatis ... ace ove von ms pee os eS 
Hydra vulgaris ... os we ee r 61 


CLASSIFIED LIST OF 40,000 FIRST-CLASS OBJECTS. ILLUSTRATED CATALOGUE OF MICROSCOPES. 


Either of the above sent Post Free on application to 


W. WATSON & SONS, | _ 313 HIGH HOLBORN, LONDON, W.C. 


OPTICIANS TO HER MAJESTY’S GOVERNMENT, ESTABLISHED 1837. _ 


Printed by Ricnarp Ciay anp Sons, LiMiTED, at 7_and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, October 4, 1888, 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE, 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 












































No. 989, VOL. 38.] THURSDAY, OCTOBER 11, 1888, (PRICE 15 CENTS. 
Registered as a Newspaper at the General Post Offce.)_ J __-* [All Rights are Reserved. 
NEW T ON & CO. | 
ot SCIENTIFIC INSTRUME NT . 
\\ ! MAKERS | 
TO HER MAJESTY THE | 
QUEEN = 


AND THE GOVERNMENT. 
Makers of ee; | Mr. Joun Browninc, Ophthalmic Opti- 
PHYSICAL APPARA- 


Matus f the highest class, . * 4° ° ~ 
for Colleges, Institutions, Cian and Specialist in Spectacles, Author 


&e. 


Catalogue of ‘e ” . . ee 
OPTICAL LANTERNS, | Of ‘Our Eyes,” now in its 6th Edition, 
PROJECTION APPA- 
RATUS, & SLIDES, 3d. 


may be consulted free of charge on all 
NEW ILLUSTRATED 
CATALOGUE OF P Pe os - . 
SCIENTIFIC APPARATUS, peculiarities of vision, at 15 Kensington 
144 pages, 6¢ - 
WIMSHURST ELECTRICAL MACHINE. a ‘ : 
Best Quality, giving full 43-inch Spark in Air, £5. As made for the Crescent, Kensington Road, W +» OF his 


Science and Art Department. 


ii NEw ON. © Loxbon, a qualified assistant at 63 Strand, W.C. 
3 


The Cambridge Scientific Instrument Co. — FR nn rT. 








PROF. SEKIYA’S MODEL, showing the Motion of an 
Earth-particle during an Earthquake. The motion, in all its 
complication, is represented by means of a twisted Copper 
Wire, which gives on a magnified scale (fifty times the 
original) the path in space pursued by an_ earth-particle 








during seventy-two seconds of a particular earthquake. The 


points on the Wire corresponding to the positions occupied 

NEGRETT 7 & ZAMBRA’S ELEC TRIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 
ir njury would be caused to plants, &c. 


at Successive seconds are marked. 


The Models were made in Japan, and are mounted on a It also indicates the present temperature as an ordinary thermometer. 
I ° The bell can be placed in the gardener’s cottage, or at any other conveniert 
acquered Stand. spot. Price, including bell, battery, thermometer, and 50 feet of doubie 


connecting wire, £1 10S. 


Price, including Packing Case, £5 55. NEGRETTI & ZAMBRA, 


OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE ” Quzer, 
HOLBORN VIADUCT, E.C. 


] enti Branches :—45 CORNHILL; 122 REGENT STREET. 
The Cambridge Scientific Instrument Co., a mania aca aee 
ST. TIBB’S ROW, CAMBRIDGE. Nezretti and ee ae Engravings. Price 5s. 6d. 
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KING’S COLLEGE, ‘LONDON. 


BACTERIOLOGICAL LABORATORY, 
The WINTER COURSE commences NOVEMBER 1. 


Practical Instruction, under the personal superintendence of Prof. 
CROOKSHANK, is given daily, from 10 p.m. to 4 p.m., except Saturday, 
when the Laboratory is closed at I p.m. 

Lectures during November daily, except Saturday, from 12 p.m. to 1 p.m 

Fees :—For the whole Course, £5 5s. ; for the Lectures and Demonstrations, 
43 3. 

J. W. CUNNINGHAM, Secretary. 


AUTUMN TOUR IN THE MEDITERRANEAN. 


The Orient Company will despatch their large full-powered steamship 
Garonne, 3876 tons register, 3000 horse- es from Tilbury Docks, London, 
on November 1s, for & Sve weeks’ cruise, visiting Lisbon, Gibralt: ar, —— 


Palermo, Nay le s, Leghorn, Genoa, Nic € (for Riviera), Malaga, &c 
arriving in London on December 22 : 
he Garon» 1 with the electric light, hot and cold baths, &c. 





s fittes 
order. Number of passen 


] gers strictly limited. 
mn will be carried. 


Cuisine of the e 
An experienced surg 





Managers F. Green & Co., ) _— 
ay Fenchurch Avenue, E.C. 
Anderson, Anderson & Co., § | — x _ ri 
For terms and other parti rs apply to the latter firm, or to the West 





End Agents, Grindlay & Co., 55 Parliament Street, S.W. 


SOCIETY OF ARTS EXAMINATIONS. 


The Subjects for Examinatic 
tng Arithmetic. 
2. English (in cluding Composition and Correspondence 
and /»¥c7s writing). 
Book-keeping. 
Commercial Geography. 
. Shorthand. 
nch. 


. German. 


yn in 1889 are as follows :— 


N 





Italian 
. Spanish 
. Portuguese. 
I Russian. 
12. Danish 
13. Chinese 
14. Japanese 
I Politic al Econo 
1% Domestic Economy 
17. Theory of Music. 
Practice of Music 
19. PRACTICAL COMME am TAL KNOWLEDGE. 
The Examination will commence at the various centres on APRIL 
Full Particulars can be had gratis on applic: n to the SECRETAR\ 
By Order. 


H. TRUEMAN WOOD, M.A., Secretary. 
W.c 


Suciety’s House, John Street, Adelphi, London, 


CH EAPEST MICROSCOPE SLIDES, for 
- ten : essories ae er M oe a sy a Wy - ee co 
k \GE, rey wes | nian Road, Li 


or Study 





yndon. 


TO STUDENTS.— One or Two Students | 









ffe ered dB ARD AND RESIDENCE lady’ s superior house. 
len minutes from S Schools, &c. Petes ments if preferred 
Bath.— Mrs. A I re ae Road, South Kensington. 


RICHARD ANDERSON & CO., 


Successors to SANDERSON & CO. (Established 1852). 


Patronized by H.M. the QUEEN. Contractors to H.M. Governmen!. 


Manufacturers and Erectors of every description of 





ELECTRIC BELLS, 
SPEAKING-TUBES, cy d&c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 
22 Kirkgate Buildings, Huddersfield, 


LEADENHALL HOUSE, 10) LEADENHALL STREET 
LONDON 


Telegrams—"*TONNERRE LONDON.’ 





LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Dendrosoma radians, with sketch and 
description. He also sent out Volvox globator, Pedalion mira, Cristatella 
mucedo, Alcyonella fungosa, Paludicella Ehrenbergi, Frede ricella sultana, 
Plumatella, Leptodora hyalina, Brachionus pala, Melicerta ringens, Ste 
phanoceros ; also Ameeba, Hydra, Vorticella, Crayfish, and other ‘Specimens 
for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription o 
or Twelve Tubes for tos. 6d. 


f £1 15. 


Portfolio of Drawings, Eleven Parts, 15. each. 


METEORITES 


JAMES R. GREGORY has a Fine Series of SPEC IME NS of tl 


above, including the newly-described one of FAvYETTE County, Texas; als 
MANY RARITIES, including— 
GROSNAJA, NAGAYA, MOORESFORT, CASTALIA, 


ST. MESIUM ; 


also METEORIC IRONS and recently-described METEORITES fox 
SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 


LONDON. ; 














| F. H. BUTLER, M.A. 0xon., A.R.S.Mines, &c., 
NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


Pua cimens recently added to Stock :—A large series of or ps from tl 
urd, Charnwood Forest, Warwickshire, and the Isle of Mull; 
urgite, Garnet-Gabbro, Cornish Epidiorite, Row] ‘ome 
and Conglomerate from the Wrekin district ; so 
ional species of British Fossils ; Blue B: rytesand Iridescent Pyrit 
: from Cumberland ; : ind ani importation of Skins of South Australi 
Mi ummals and Birds, L apid iary’s work executed on the pr remises, 



















MOORE BRO S., 
Osteologists, Disarticulators, &c., 

15 KREMLIN DRIVE, LIVERPOOL, 

‘ED A CENTRAL SHOWROOM ar 


|49 HARDMAN STREET, LIVERPOOL 


(Near the Philharmonic Hall, opposite the Church for the Blind), 


WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED 








| 
| 
| 
| 


Have Open 


| GEOLOGICAL COLLECTIONS. 
I Name, Locality 
| roo Specimens, 255. 


Comprising Fossils, Minerals, and Rocks, labelled witii 
| and Geological Position, in Mahogany Cabinets. 
200 ditto, 50s. The best value obtainable. 

Micro-Sections of Rocks in great variety. 
and other Geological Requisites. 


Cabinets, Glass-topped Boxes, 


| THOMAS OD. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITION, 
78 NEWGATE STREET LONDON, E.C. 


Excellent Copies of the actual, natural Handwriting, « al 
of Drawings, Music, even of elaborate Sketches, Pro- 





grammes, Plans(up to Double-Elephantsize), Shorthand, anc 
Type-Writing are easily, quickly, and cheaply produced by the 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resem’ 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La); 





London Wall, London, and 52 Princess Street, Manchester. 


—— 
Ponce Panett! 7 = 
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Sales by Auction. 


SCIENTIFIC INSTRUMENTS. 
FORMED BY THE LATE W. E. LETTSOM, ESQ., OF 
1442 NORWOOD ROAD, LOWER NORWOOD. 


Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms. 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDAY, October 23 and 24, at half-past 12 precisely each 
day, a Collection of Valuable Spectroscopes and Polariscopes, by 

owning, Ladd, Soliel, Merz, Zeiss, Steinheil, and other makers : 

quantity of Valuable Specimens of. ditto, Equatorial and other Tele- 
scopes, Holtz and Wimshurst Electrical Machines, choice assortment of 

Microscopic Objects, Chronometers, Demonstrating Lanterns and Slides, 

Heliostats, Combined Spectroscope and Goniometer by Starke, Diffrac- 

tion-Gratings, Prisms in Quartz, Rock Salt, Didymium, Erbia, Dense 

Giass, &c., Induction Coil, Geissler’s Tubes, Crookes’s Radiometers 

and Radiant-Matter Tubes, Altazimuth 

other Apparatus. 

Cabinets, &c. 








Instruments, Magnetic and 
Also the Library, Book-cases, Collection of Minerals, 


On View day prior from rr to 5, and Mornings of Sale, and Catalogues had. 
MONDAY, October 15. 
NATURAL HISTORY SPECIMENS. 
Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 33 King Street, Covent Garden, “on MONDAY, 
October 15, at half-past 12 o’clock precisely, a Collection of British 
Lepidoptera and other Insects, Shells and Minerals, Bird and Animal 
Skins, Heads and Horns, Birds in Cases, Corals, Cabinets, and various 
Natural History Specimens, 


On View Saturday prior from 2 till 5, and Morning of Sale, and 
Catalogues had. 


By LIONEL S. BEALE, M.B., F.R.S., 
Professor of Medicine in King’s College, London. 
OUR MORALITY AND THE MORAL QUESTION, 2s. 6d. 
130 FIGURES OF URINARY DEPOSITS. 5s. 
URINARY AND RENAL DERANGEMENTS AND CAL- 
CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 5s. 
SLIGHT AILMENTS. Pp. 275. 5s. 
HOW TO WORK WITH THE MICROSCOPE. 100 
Plates. 21s. (Harrison and Sons.) 
THE MICROSCOPE IN MEDICINE. 86 Plates. aus. 
BIOPLASM.: Introduction to Medicine and Physiology. 6s. 6a. 
PROTOPLASM. (New Edition preparing.) 
ON LIFE AND ON VITAL ACTION. 5s. 
THE MYSTERY OF LIFE. 3s. 6d. 
LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 62. 


THE ‘‘MACHINERY” OF LIFE. 2s. 
DiSEASE GERMS. (Soiled Copies only.) 8s. 6d. 
London: J. & A. CHURCHILL 
Now Ready, pp. 22, with 1 Photo Plate and 6 Woodcuts. ; 


INSTRUCTIONS FOR OBSERVING CLOUDS 


ON LAND ,AND SEA. 
By Hon. RALPH ABERCROMBY, F.R.Met.Soc. 
Price 1s. 6d. 
London: E. STANFORD. 


Just Published. Third Edition, Revised and Illustrated. 


THE FROG: 
AN INTRODUCTION TO ANATOMY, 
HISTOLOGY, AND EMBRYOLOGY. 
With a Chapter on Development added. 
By A. MILNES MARSHALL, M.D., D.Sc., F.I 
Professor of Biology in Owens College, Victoria University. 
J. E. CORNISH, Manchester. SMITH, ELDER, & CO., London. 
THE ZOULOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the 
British Ornithologists’ Union ; contains— 


Price 4s. 


S 


v2) 


ad) 





. Original Articles by well-known naturalists in every branch of zoology ; 
habits of animals; arrival and departure of migratory birds ; occurrence of 
rare birds ; distribution and migration of British fresh-water fish; new or 
rare marine fish; local aquaria; British reptiles; British land and fresh- 
water mollusca, with remarks on the haunts and habits of the species; and 
other matters of general interest to those who delight in natural history. 
Reports of the Linnean, Zoological, and Entomological Societies. Reviews 
of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branchesof zoology. 
Chere are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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ALBEMARLE STREET, 
October 1888. 


LIFE OF SIR WILLIAM SIEMENS, F.RS., 
CiviL ENGINEER. By WM. POLE, F.R.S., Hon. Secre- 
tary of the Institute of Civil Engineers. Portrait and 
Illustrations, S8vo. 16s. 

THE SCIENTIFIC PAPERS OF THE LATE 
SIR WILLIAM SIEMENS, F.R.S. Illustrations. Three 
Vols., 8vo. 

THE INVISIBLE POWERS OF NATURE. 
Some ELEMENTARY LESSONS in PHYSICAL SCIENCE for 
BEGINNERS. By E. M. CAILLARD. Post 8vo. 

NOTES OF CONVERSATIONS WITH THE 
DUKE OF WELLINGTON, 1831-1851. By PHILIP 
HENRY 5TH EARL STANHOPE. Crown 8vo. 

DANIEL O’CONNELL, THE LIBERATOR : 
HIS LETTERS AND CORRESPONDENCE. Edited, 
with Norices OF HIS LIFE AND TIMES, by WM. J. 
FITZPATRICK, F.S.A. Portrait. Two Vols., 8vo. 

INTERNATIONAL LAW. Being the WHEWELL 
LECTURES, delivered before the University of Cambridge 
in 1887. By the late SIR H. SUMNER MAINE. 8vo. 
7s. 6d. 


THREE COUNSELS OF THE DIVINE MAS- 
TER FOR THE CONDUCT OF THE SPIRITUAL 
LIFE. By E. MEYRICK GOULBOURN, D.D., Dean 
of Norwich. Two Vols., Crown 8vo. 


LIVES OF TWELVE GOOD MEN. By Joun 
W. BURGON, B.D., late Dean of Chichester. Two Vols., 
Crown 8vo. 245. 

I.—Martin Joseph Routh. 
II.-—Hugh James Rose. 
I1I.—Charles Marriott. 
1V.—Edward Hawkins. 
V.—Samuel Wilberforce. 


VIJ.—Richard Gresweil 

VIII.—Henry Octavius Coxe. 
1X.—Henry Longueville Mansel. 
X.—William Jacobson 

A XI.—Charles Page Eden. 

VI.—Richard Lynch Cotton. XII.—Charles Longuet Higgins. 

THE INFALLIBILITY OF THE CHURCH. 
A Course of Divinity Lectures. By GEORGE SALMON, 
b.D., Provost of Trinity College, Dublin. $vo. 12s. 

A BROKEN STIRRUP-LEATHER. By CHaARtLEs 
GRANVILLE, Author of ‘‘Sir Hector’s Watch.” Post 
8vo. 25. 6d. 

THREE GENERATIONS OF ENGLISH 
WOMEN: or, Memoirs of Mrs. JOHN TAYLOR, MRs. 
SARAH AusTIN, and LAby DuFF GorDoNn. By MRS. 
JANET ROSS. Portraits. Two Vols., Crown 8vo. 245. 

THE CAREER OF MAJOR GEORGE BROAD- 
FOOT, C.B., IN AFGHANISTAN AND THE PUN- 
JAB. Compiled from his Papers and those of Lorps 
ELLENBOROUGH and Harpince. By MAJOR WM. 
BROADFOOT, R.E. Portrait and Maps. 8vo. 

STEPHEN HISLOP: PIONEER MISSIONARY, AND 
NATURALIST IN CENTRAL INDIA, 1844-1863. By 
GEORGE SMITH, LL.D., Author of ‘* Life of William 
Carey,” &c. Portrait and Illustrations. 8vo. 145. 

PRINCIPAL SHAIRP AND HIS FRIENDS. 
By Prof. WM. KNIGHT, of St. Andrews University. 
Portrait. 8vo. 15s. 

BUDDHISM: In 1Ts CONNECTION WITH BRAHMIN- 
ISM AND HINDUISM, AND IN ITS CONTRAST WITH CHRIS- 
TIANITY. Being the DuFF LEcTURES for 1888. By SIR 
MONIER WILLIAMS, C.K.LE., D.C.L. 8vo. 

MAJOR LAWRENCE, F.L.S. A Novel. By the 
HON. EMILY LAWLESS, Author of ‘“ Hurrish.” 
Cheaper Edition. Post 8vo. 
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~ SWAN SONNENSCHEIN & CO.’S LIST.  GASSELL & COMPANY'S ANNOUNCEMENTS, 


-™ > Editi » Price 7s. 6d. 
The, Solomon Islands and their Natives. By I! B. pRacTIcAL ELECTRICITY : \ Laboratory and 


Vith several Plates, Coloured Maps, and Woodcut 





ya . tos +" B.., Author. Royal 8vo, Cloth Extra, Gilt Top, 25s. Lecture Course, for First-Year Students of Electrical Engineering. based 
‘A rich storehouse of interesting and important observations, and will ® hd bay —, ee “ the — x — . = E 
henceforth be an indispensable work “of reference.” —.Vature. lu ail siete. eS a I ate umerou 
The Geology and Physical Characteristics of the ‘In Prof. Ayrton’s ‘ Practical Electric ity’ the student will find far more 
SOLOMON ISL AN DS. © By B. GUPPY, M.B. With Four | seful practical information upon instruments used by practical men than in 

a any other work in this or any other language.’’—Fectrician. 





Maps. Royal 8vo,1os. 6d. 


The Wanderings of Plants and Animals. By Prof. MANUALS OF. TECHNOLOGY. 


VICTOR HEHN. Edited by J. Srepnen Srattyerass. Second dited by Prof. AYRTO ‘ —— ARD WORMELL, 

Edition. Thick 8vo, ros. 6d. (4 ‘Se 

“* A profusion of learning is spent on every chapter; at every turn some THE DYEING OF TEXTILE FABRICS. By i, J. 
odd piece of classical lore turns up. Every student of Nature, as well as HUMMEL, I Professor and Director of the Dyeing Departme: 
every scholar, will be grateful to Mr. Stallybrass for his book. He _ gives f the her 8 iy ile ge, Leeds. With Numerous Diagrams. ss. 
them in their own tongue a great body of erudition and a collection of . te . : 
striking facts. The index is excellent, and particular attention should be WATCH AND CLOCK MAKING. By D. GLASGow, 
drawn to the notes, which are most valuable, and run to one hundred -Presdent, British Horological Institute. 4s. 6d. 
pages.”—Rev. M. G. Warkrys, in the Academy. STEEL AND IRON. By Wittiam Henry Green 

New Boox py C. Howaxp-Hinton, M.A., oo . C as M.1.M.I ,» &c. With 97 Diagrams from Origin 


Author of *‘ Scientific Romances,” &c. Vorkin 
; “i ? SPINNING ‘WOOLLEN AND WORSTED. By W.S. 
A New Era of Thought. Crown 8vo. 4s. 67. BRIGHT McLAREN, M.P., Worsted Spinner. With 69 Bala: 


Also Screntiric Romancrs (Series II.), each 1s 


Education of the Imagination. CUTTING-TOOLS. ay Prof. R. H. Smiru, Professor 


of Mechanical Engineering, Sir Joseph Mason's College, Birminghan 





2. Many Dimensions. With 14 Folding Plates and 51 Woodcuts. 3. 6d 
Series I. contains What is the Fourth Dimension ?—The Persian King PRACTICAL MECHANICS. By Prof. ] PER RY , 
icture of our erse ting o e Self— lane W< <*e ’ 
A Picture of E b ge 2 nay ma : =o “A Plane World. M.E.. Profess« r of Mechanical Engi ineering, City and Guilds of L yr 
oe con 7 eee lechnical - ege, Finsbury. With Numerous Illustrations Sece nd 

in Introduction to *‘ Flatland.” Edition. s 
Another World; or, The Fourth Dimension. By A. T. DESIGN IN. TEXTILE FABRICS. By 7.. 2 
SCHOFIELD, M.A. 2s. 6d. ASHENHURST, Head Master, Textile Department, Bradford Tech 
nical College. With 10 Ce loured 1 Plates and 106 Diagrams. 4s. 6d. 


world to come 
ting way, 


The analogy between the 
fasci 





**Tt is ‘ Flatland’ popularized 
and space of four dimensions is brought out in a ver 













Third Edition, Just Publis iad. Price 315. 6c. Demy £ vo, 544 pages, Cloth 








































those who read Mr. Schofield will be sure totake up ‘ Flatland’ as a sequel.” ; 
—Graphic THE STORY OF THE HEAVENS. by Sik Roseri 
, thts . ‘ 2 STAWELL BALL, LL.D., F.R.S., F.R.A.S.. Royal Astronomer of 
Doctors and Doctors : Some ( urious Chapte rs mn Medical Ireland. Fully Illustrated with Coloured Plates and Wood Fingravings 
History and Quackery ith Coloured Frontispiece after GILLR Ay ‘“A ‘Story’ of boundless interest and exquisite beauty.”—/ducationa 
by GRAHAM EVERITT. 6s Tin 
** Replete with interest.” —/ , _ “Far and away the best book en popular as tronomy we have ever seen 
** Abounds in amusing anecdote and quaint inc ident.”"—Graph fascinat.ng be yond that of any rom: _— ‘—Birmingham Post. 
*“*Eminently readable.”—Saturaay Review . st s New Volumes for the Season 138 
Da nor ly, zw he sent Post Free on Application. 
SWAN SONNENSCHEIN & C)., Paternoster Square, London. CASSELL &'C oP \NY, Limirep, Ludgate Hill, London 
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99 Discounts and 


cu. PERKEN, SON, & RAYMENT. “OPTIMUS.” ctisssi 


“OPT mau S” BIUN AL LANTERN. This Magic Lantern is a thoroughly pra actical instrument. The Lens give 
Panelled Mahogany Body and Moulded crisp definition, being a superior achroms utic photogra aphic combina 4 
: The Condenser is composed of ‘I'wo Plano-Convex 


Foot, picked out with Black, Japanned with Rack and Pinion. wi a 
Lenses of 4-inch diameter, and the Refulgent Lamp, Three icks, yiel 


Id 


ding 


Stages and Tubes, Achromatic Photogra- 


phi as Lenses, Compound Condensers, a brilliantly illuminated picture. Japanned Body 
LS 12. L Ss. d. 
Ditto, ditto, with Brass Stages and Sliding Complete in Box «. we I 130 
Tubes, £° § Student's Lantern (to take: demure ating 
“OPTIMUS” TRIPLE LANTERN. tank) with Brass Sliding Tube «. «. 2 20 
\ Panelled Mahogany Body and Moulded | Mahogany outside Body... 2 26 
Foot, picked out w:th Black, Brass Stages | Mahogany outside Body, Brass Ste ages and 
and ‘lubes, Achromatic Photographic | Sliding Tubes ae 3120 
Front Lenses, Compound Condensers, Mahogany outside Body, Pp waelied “Door 
£14 108. Brass Stages and Sliding x Tubes a. 4 20 


If fitted with +draw Telescopic Tubes and \ Russian Iron Body, Brass Sliding Tube.. 250 

Y fied wih sdram Telco, Tubes and | Weston len Body wit Se Der, Br 

Sor Gas Jets, Taps, and Bags | SI ding Tube - TY. 
SUPERIOR WORKMANSHIP GUARANTEED. | MAGIC LANTE RN SLI DES. IN GREAT VARIE 


99 HATTON GARDEN, LONDON, E.C. 
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SUBSCRIPTIONS TO “NATURE,” ~OXYHYDROGEN LIMELIGHT. 
s. 4. 
EE ack a ee ee 6 oe we 8 ee 28 o 
ee ae er a ee 14 6 
MEE 6 6A ke Ce eS ee & 6 
—— 7 SEASON 1888- 89. 
To the United States, the Continent, &c. :— 
s. 4. 
J See ee oe es 2 
Smee. ii tiiin 3 COMPRESSED GAS SYSTEM. 
Quarterly oe a oe ae eo oe es 8 Oo Most convenient, economical, portable, and safe for Lantern Work, Photo- 
‘ aphy, Theatricals, Morse Code Signalling, Blowpipes for Brazi 
To India, China, and Japan :— .,  Ditiui<<£ 
NS rd) 4k Sec ge at he Scde D-RM 32 6 For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 
a re re eee 16 6 | address— 
ee ee eee 6 


CHARGES FOR ADVERTISEMENTS. 
Three Linesin Column 2s, 6d. 9d. per Line after. 


£ ss. a4. 
One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. . o% 25 © 
Halfa Page,ora Column. ....... a 
Whole Page. .... ees 


Money Orders preeern to MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


NOTICE OF REMOVAL. 


MR. BRYCE-WRIGHT has the honour of informing his Clients and the 
Public that he has just completed the. builc fing of larger and more extensive 
Premises, suite able for his Mineralogical and N: atural History Specimens. 
In future it is desired that all communications be addressed to 


BRYCE-WRIGHT 
MINERALOGIST AND EXPERT IN GEMS, 
The Museum, 26 Savile Row, London 


(OPPOSITE NEW BURLINGTON STREET). 


a S LEY | tee 





Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 
Of the Highest Quality and Finish, at the most Moderate Prices. 
Illustrated Price List Post Free. 

W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only 

LD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 

Address:—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 








SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 72. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE, 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anv SONS, 22 GARRICK STREET, 
LONDON, W.C. 


116, 


HOWARD LANE & CO., 
116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


Aosta ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 


| Dyspepsia, Mental and Physical Exhaustion, 


Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 


It makes a Delicious Drink. Invigorating and Strengthening. 
| Forsale by all chemists. 


Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U. 8.4. 


MINERALS. 


Mr. HENSON, 07 REGENT SrrReEEr (late 
nounce that he has lately received some very Choice Minerals, 
Museums or Collectors. 





277 Strand), begs to an 
suitable for 


Special Collections suitable for the Explorer, Teacher, and Student. 
Scientific Apparatus of all kinds 
GEM STONES. 


STONES CuT AND MOUNTED. Lessons GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancuesTer, last Season, ing been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
|249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 











MADE WITH BOILING WATER. 


EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


MADE WITH BOILING MILK. 
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THE 


STANDARD 
PO LICI ES granted since 1865 have each year 


exceeded &t 000,000 sums assured: 
a result maintained uninterruptedly 

for so long a period by no other Office in the United Kingdom. 

6} Millions, increasing annually. 


Funds, 
STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 





LONDON UNIVERSITY EXAMINATIONS. 


TUTOR 


A. J. WYATT, Esq., M.A., First in Branch IV., English and French, 
Sub-Examiner of London University. 

C. V. BURTON, Esg., B.Sc., First-Class Honours. 

B. J. HAYES, Esq., B.A. sone First-Class Honours in Classics 
both at Inter. and Final. 

W. F. MASON, Esq.. B.A. Lond., 
Double Hono s(F rench and En glish) at 
at Matric., University Exhibitioner. 

G. H. BRYAN, 1., B.A., Fifth Wrangler, bracketed with Senior Wrangler 
as Smith’s Pri n, Scholar of St. Peters’ College, Cambridge, Fellow 


First in 


First- — Honours (Classics) at B.A., 
Inter. Arts, Second in Honours 












of the Camb. Phil. S Ce 
J. LOCKEY, Esq., M.A. London. (Had 27 Successful Private Pupils 
at the B.A. Exar 1886 and 1887.) 


F. RYLAND, Esq.. . A., Second in First-Class Honours (Mental and 


Moral Science, &c 


G. W. _ = “ FE sq-, B.Sc. (Hons.), M.B. (Hons.), First-Class Honours at 
Inter. B.Sc., Sub-Examiner of Li ond. Univ. 
M.A. Camb. and Lond, Univs., Wrangler, Exhibitioner, Scholar, and 
Goldsmith Prizeman. 
B.A. London, Double Honours in French and German (First Class), First in 
First-Class Honours at Inter. 
M.A. Double First-Class Hons., late Examiner. 
M.A. London, Gold Medallist i in Classics. 
Hons. in English, French, German, and Classics (First Class); 
Div. I., Class II., Classical Tripos, Cambridge. 
B.Se., F.C.S., F.1 c.. Honours Graduate of London. 
M.A. Lond. (Mathem: ‘tics), and Cambridge Wrangler. 

B.Sc. Lond., First in First-Class Honours both at Inter. ‘and Final. 
LL.B., First in First-Class Honours, Jurisprudence, and Roman Law, and 
Honoursman in Common Law and Equity. 

M.A. London (Classics), First in First-Class Honours both in French and 
German at B.A. 


B.A. Lond., 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS. 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the 


* INTER: SCIENCE 


ABSENCE OF. FAILURES. 


R FAILED at an Examination for which he “yy worked 
Arts and Science B. 


Classes for i sid °: begi g; for Inter. 


n September 2 


Pass List Post free on ae ution. 
AND PRELIM: SCIENTIFIC, JULY 1388 
_Tne record is still unbroken that NO STUDENT of University Correspondence College 


. 9 STUDENTS PASSED. 


ly through the Ordinary Course. 


.and B Sc., 1 the First Weeks of September and October. 


Students should join at least a week before the 2S. , yi 
The Tutorial Series embraces cover Fifty Works for London University . s. Full List on application. 
Prosvecrus AND Fut Parricucars From THE PRINCIPAL, sITY CORRESPONDENCE COLLEGE, CAMBRIDGE. 























SOUND & BRIGHT. 
—————— 





















| PURE ENGLISH BEERS - } . 





= " — 
SEE: PRICE + LIST. 


Waltham Bro: Brewers. London. SM. 





SOUND & NUTRITIOUS. 
































GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 
As used by Wm. Lan1 C ARPENTER, Esq., B A., and Prof. Forses, Free 
Trade Hall, Manchester, before 5000 people. 


HUGHES'S PATENT ROTARY TRIPLE Combination 
Optical Lantern for Electric or Limelight, fitted with a new form of powerful 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c This magnificent Instrument will give perfect marginal 
definition. Suitable for Colleges and Schoo! Demonstration 
Tn, cage grt ATTACHMENT for adapting to 

Yew Pattern, £7 
« DIRECT NICOL PRISM POLARISCOPE. 

‘PATENT PAM PHENGOS gives 12-feet Pictures. B. J. MALDEN, 
Esq., compares it to the Limelight. £2 10s, 

e DOCWRA TRIP PLE. Finest Instrument in the World. 
Meda aL nite st Award, Photograp dhic Exhibition 
BIUNIA Elegant Brass Fronts, complete Outfits, 





any Lantern. 


Prize 





Gas-bag, &c., 


£15 15s. 60, 200 Sli es, 300 Lecture Sets, Science Lectures, &c. Cheapest 
ae Best for Hig s Work. Illustrated Catalogue, 300 pages, ts. ; 
Postage, 3@.; d feos P mphlets 


W. CC. HUGHES, 


i ntor, and Special 
BREWSTER HOU SE, “MORTIMER ROAD, KINGSI AND, LONDON, N. 
the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class. 


Inventor « 


| Luadon, E.C. 








'MOLLOWAY'SS PILLS eee 

| MEDICINE 
Is a Certain Cure for all Disorders of the LIVER, STOMACE 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints. 





NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week. 

Thespecialattentionof Land Agentsis directed totheAGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Let and Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 

Price 3¢. By post 34d. Annual Subscription, payable in advance, 145 
Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 
Money Orders payable to C. and R. ANDERSON. 
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MESSRS. MAGMILLAN AND GO.’S MATHEMATICAL WORKS. 


TRIGONOMETRY. 


Trigonometry for Beginners, as far as the Solution of 
Triangles. By Rev. J. B. LOCK, M.A., Senior Fellow, Assistant Tuto" 
and Lecturer of Caius Colle; ge, Teacher of Physics in the University o 
Cambridge ; formerly Assistant Master at Eton. Globe 8vo. as. 6d. 

Elementary Trigonometry. By the same Author. Fifth 
Ex ge this edition the chapter on Logarithms ha een carefully re- 
vised). Globe 8vo. 45. 6. [4 Ke in the press. 

Mr. E. J. Routu, D.Sc., F.R.S., writes:—‘‘It is an able treatise. It 
takes the difficulties of the subject one at a time, and so leads the young 
student easily along.” 

Higher Trigonometry. By the same Author. Fifth E« 
tion. Globe 8vo. 4s. 6d. Both Parts complete in One Volume. ae »be 
8vo. 7s. 6a. 

An Elementary Treatise on Plane Trigonometry. 
With Examples. By R. D. BEASLEY, M.A. Ninth Edition, Re 
vised and Enlarged. Crown 8vo. 3s. 6d. 

A Treatise on Spherical Trigonometry. W — Numerous 
Examples. By WILLIAM J. M’CLELLAND, Sch.B.: incipal of 
the Incorperated Society’s ‘School. Santry, Dublin, 7 THOMAS 
PRESTON, Sch.B.A. In gi Parts. Crown 8vo. Part I. To the 
End of Solution of Triangles, 6d. Part II., 5s. 

The Elements of Plane and Spherical Trigonometry. 
By J. C. SNOWBALL, M.A. Fourteenth Edition. Crown 8vo. 
7s. 6d. 

Trigonometry for Beginners. By I. Topuunrer, 
M.A., F.R.S., D.Sc., late ot St. John’s College, Cambridge. With 
Numerous Examples. New Edition. 18mo. 2s. 6d. KEY. 8s. 6d. 

Plane Trigonometry. For Schools and Colleges. By the 
Same. New Edition. Crown 8vo. 3s. KEY. 1os. 6d. 

A Treatise on Spherical Trigonometry. By the Same. 
New Edition, Enlarged. Crown 8vo. 4s 












HIGHER MATHEMATICS. 
Elementary Treatise on Partial Differential Equa- 


tions. Designed fi - the Use of Students in the Universities. By Sir G, 
B. ATRY K. j formerly As omer-Royal With Diagrams. 
Second Ed ence tee 5s. 6: 


On the Algebraical and Numerical Theory of Errors 
of OBSERVATIONS and the COMBINATION of OBSERVA- 
TIONS. By the same Author. Second Edition, Revised. Crown 
8vo. 6s. 6d. 

Elementary Applied Mechanics, Being 
more practical Cases of Stress and Strain wrought out individually from 
first princi 2x means of Elementary Mathematics. By T. ALEX- 
AN DER, C.E., Professor of Civil Engine in the Imperial College 
of Engineering, Tokei, Japan. P: ut I. Crown 8vo. 45. 6d. 


Elementary Applied Mechanics. By THoMas ALEX- 
ANDI R, C.E., Professor of E1 In College of 
rs "g neeril 


Japan ; and "ARTHU RR W ATSON. ‘THOMSON, 


YW 








the simpler and 









“B.S »f Engineering at the Royal College, Cirencester. 
Part I. TRANSVERSE STRESS. Crown §vo. 10s. 6d. 
The Calculus of Finite _ Differences. _ By G. 9p -% 
-rofess¢ Mathematics in the Queen’s 





ae “Teel "iy third Ex n, Revised by J. F. Moutton. Crown 


ovo. 10S. 0a 

A Treatise on the Calculus of Variations. 
with the purpose of Intr ing, as well as Illustrating, i 
the Rez ade r by means "Prob lems, and Desig sned to 
Important Particul: ‘omplete View of the Present State 
Science. By LEWIS BUFFETT CARLL, AM. Demy 8vo. 215. 

An Elementary Treatise on the Planetary Theory, 

—- ig eho M F.R.A.S. With a Collection of 
ird Editic E by Rev. A. FrReEMAN, M.A., 

K Cre wn 8vo. 75. Gd 

A Collection of Elementary Test-Questions in Pure 
AND MIXED MATHE ape gy Si with Answers and Appendices on 
Synthetic Division, and on the Solution of Numeric cal Equations by 
Horner’s Method. By TAME SR. CHRIST IE, F.R.S., Royal Mih- 
tary Academy, Woolwich. Crown 8vo. 8s. 6d. 

Mechanical Theory | of Heat. By R. Crausius.  Trans- 
lated by Wal.TER R.° Browne, M.A.,, late Fellow of Trinity College, 
Cambridge. Crown 8vo. 1os. 6d. 

The Elements of Dynamic. An Introduction to the Study 
of Motion and Rest in Solid and Fluid Bodies. By W. K. CLIFFORD, 
F.R.S., late Professor of Applied Mathematics and Mechanics at 
University College, London. Part I. Kinematic. Crown 8vo. Books 
I.-II1. 7s. 6d. ; Book 1V. and Appendix, 6s. 


Arranged 















MACMILLAN AND CO., LONDON, 


HIGHER MATHEMATICS (continued). 


Geometrical Conics. An Elementary Treatise. Drawn up 


in accordance with the Syllabus issued by the Society for the Improve- 
me Geometrical Teach'ng. By A. COCKSHOTT, M.A., formerly 
ell »w and Assistant Tutor of They College, Cambridge, and Assistant 





M: as ter at Eton; and Rev. WALTERS, M. A., Fellow of Queen’s 
Colle Cc abide e, and Principal of King W illiam’s C ollege, Isle of 
Man. “With Diagrams. Crown 8vo. [lu the press. 


Applied Mechanics: an E nr General Introduction to 
the The pry of Structures an id Machines. By a SH. COTTERILL, 
? » Member of the Council of the Institution of Naval 
r r of Applied Mechanics in the Royal Naval College, 
ieetien vo. 18s. 


Blectrie Light Arithmetic, By R. E. Day, M.A. 














ning L urer in Experimental Physics at King’s College, London. 
Pe tt 8vo. 2s. 
Geometrical Treatise on Conic Sections. By W. H. 
; . John’s College, Cambridge. v Edition, En- 
larg “4 ‘Cc Yrown 8vo. 55 


Exercises in Analytical Geometry, Compiled and Ar- 
i by J. M. DYER, M.A., Senior Ma = matical Master in tl 





r a 
bs spartment of Cheltenham Coll With Illustrations 

r 4s. 6d. 
Constructive Geometry of Plane Curves. By T. H. 
EAGLES, M.A., Instructor in Geometrical Drawing, and Lecturer in 
Architecture at the Royal Indian Engineering College, Cooper’s Hill 





With Numerous Examples. Crown 8vo. 12s 


Note-book on Practical Solid or Descriptive Geometry. 
Con ing a ablems wit h help for Solutions. J: H. EDGAR, M.A 
Lect C echanical Drawing at the Royal S$ 1 of Mines, and G 
S. PRI TK are ARD. Fourth Edition, Revised . ARTHUR MEEZE 





Glove 8vo. 4s. 6d. 
The Differential Calculus, With Applications and 
Numerous Examples. An Elementary Treatise by JOSEPH ED 


W ARDS, M.A., formerly Fellow of Sidney Sussex College, Cambridg 
Crown 8vo. tos. 6d. 


An Elementary Treatise on Trilinear Co-ordinates, 









Method of Reciprocal Pol We and the Theory of Projectors. By the 
N. M. FERRE RS, M.A., Master of Gonville and Caius College 
Cambridge. New Edition, Fotowy Crown 8vo. 6s. 6d. 


An Elementary Treatise on Spherical Harmonics, and 
SUBJECTS CONNECTED WITH THEM. By the same Author 








Crown 8vo. 7s. 6d. 

A Treatise on Differential Equations. By ANDREW 
RUSSELL FORSYT H, M.A., F S., Fellow and Assistant Tutor 
Trinity College, Cambridge. 8vo. vant 

An Elementary Treatise on Gaurve Tracing. By 
iy ERC IVAL FROST, M. A., D.Sc., forme Fellow of St. John’: 
v lege, Cambridge ; Mathematical Lecture sr at ; Kine’ s College vc 


Solid Geometry. By the same Author. Third Edition. Demy 
) rf HINTS FOR THE SOLUTION vo Z 
A Treatise on Elementary Statics. » Jou GREAVES 
M.A., Fellow ong othe matical Lecture r of Cl ist’s College, Cambridg 
Se d Ec , Revised. Crown vo. € 


Statics for Beginners. By the same Author. 


Differential and Integral Calculus, With Applications. 
By A. G. GREENHILL, M.A., Professor of Mathematics to the Ser 





Class of Artillery Officers, Woolwich, and Examiner in Mathemati 
the University of London. Crown 8vo, 7s. 6d. 

An Elementary Treatise on the Differential and 
INTEGRAL CALCULUS, for wong of Colleges and Schools. B 
( 3. W. HEMMING, M.A., Fello of St J art Cae ridg 
Se d Edition, with Corrections and Add itions. 8vo. 


The Mathematical Theory | of Perfectly Elastic Solids 


An Elementary Treatise. By 





, Fell the Royal Ast 
r nd of ths Cambridge Philosophical Society, Membe 
yatical Society, late Senior Scholar of Clar 
m 218 
A Treatise on » the Theory of Friction. By Joun H. 
JELLEIT , Provost of Trinity Co , Dublin ; President of tl 
Roya Trish’ Acad emy. ». 8s. 6d. 


Integral Calculus, an E lementary Treatise on the ; Founde: 

Method of Rates or Fluxions. By WILLIAM WOOLSEY 
ssor of Mathematics at the U.S. Naval Academy 
Demy 8vo. 9s. 
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Ladies write for Patterns, and save from 25 to 40 per cent. ye purchasing direct from the Darlington Looms, 


EXQUISITE DRESS 


ALL IN THE LATEST FASHION 


For Ladies, Children, and Gentlemen. Straight from the Weaver to the Wearer. Fresh from the Darlington 
Looms at Loom Prices. 


1000 PATTERNS FREE 


ON APPROVAL TO ANY ADDRESS. 


Darlington 


Dress 
rabricgs 


GROSS-WARP SERGES, icc MERINOS AND CASHMERES, 


ALL EXQUISITE FABRICS, RENOWNED FOR THEIR STYLISH APPEARANCE, THOROUGH MONEY 
VALUE, AND HARD oe oe 































THE LATEST NOVELTY. aa = 


THE DARLINGTON ; 
ROYAL VICTORIA # 
© Drapers, or Middlemen, all 


Shin s 
" AMAZON y Fat PB = py = = intermediate profits being 
CLOTH. : Ope) Agi if = = =L, given to the Purchaser. 


Specially Dyed and - foe ity Length is Cut, no matter 
a | Sood esl ent ontie 
Costumes. 7 ; 


seven days. 


- re These Splendid Goods are 
5 fiitin, sold Direct to the Public, 
Ae BP Without the Intervention of 
Wholesale Merchants, Agents, 











~The MILLS. bARLINGTON - 
AL1 PARCELS DELIVERED CARRIAGE PAID /o any Railway 0 in the United Kingdom, and all 


orders are executed the same day as receiz 


HENRY PEASE & CO.’S SUCCESSORS, REA ARR, THE MILLS, DARLINGTON. 


ILLUSTRATED CATALOGUE OF 60 PAGES, POST FREE. ESTABLISHED 1752. 


” Printe ed by RicHarp CLay AND Sons, Lim1TED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Fublished by 
MACMILLAN AND Co., at the Office, 112 Fourth Avenue, New York.—Tuurspay, October 11, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘** To the solid ground 





No. 990, VoL. 38] 











Of Nature trusts the mind which builds for asablithcieicantincin 





Registered as a Newspaper at the General Post Office.] 





“(PRICE 15 CENTS. 











{All Rights are Reserved. 








THE NEW PATENT 


WATKIN ANEROID BAROMETER. 


This wonderful In- 
strument, the invention 
of Major WATKIN, 
R.A., is made with 
three Circles of Figures 
instead of ome, thus 
giving amuch more open 
scale, combined with 
greater length of range. 
It is marvellously accu- 
rate and sensitive, and 
has been correctly de- 

scribed as the 


‘*Aneroid of the 
Future.” 











J. J. HICKS, 
8,9, & 10 
Hatton Garden, 
London, E.C. 


R. & J. BECK’S 
NEW MICROSCOPE 


“THE STAR.” 













PRICES. Pr ve 
Stand, with 1I-in. Object- 
glass and 1 Eye-piece ... 2 2 0 


Stand, with 1-in. and j-in. 
Object-glasses... ... ... 3 3 O 


Stand, with 1 Eye-piece, 4-in. 
and 4-in. Object-glasses, 
Fine Adjustment, Iris Dia- 
phragm, Double Mirror, in 
Case ... sat) son 


440 


Full Descriptive Pamphlet sent on 
Application to 


R. & J. BECK, 68-Cornhill London, E.C. 
GOLD MEDAL, 
Internatione1 Inventions Exhibition, 1885, 








EYESIGHT. 


Raneiieaiinls iiiiabiibe crs at the British 
Association proved that comparatively few 
| people have equal sight with both eyes. It 
follows that the only way to preserve the 
vision unimpaired whenever spectacles are 
required is to have them made specially to 
suit the wearer. For fuil-information on 
this important subject see the Sixth Edition 
of “Our Eyes,” price One Shilling, of all 
Booksellers, or sent free for 1s. 2d., by 
the Author, Joun Browninc, Ophthalmic 
Optician and Specialist in Spectacles, 15 
Kensington Crescent, W., and 63 Strand, 


W.C. 
7 THE FROST. 














NEGRETTI & ZAMBRA’S ELECT RIC INDICATOR will ring a bell 
when the temperature in greenhouse falls below or exceeds the point at which 





injury would be caused to plants, &« 

It also indicates the present ter mpc rature as an ordinary thermometer. 

The e ed in the gardener’s cottage, or at any other conveniert 
spot. Price, including bell, battery, thermometer, and 50 feet of doubie 
connecting wire, £1 10s. 


OPTICIANS AND ScIENTIFIC INSTRUMENT MAKERS TO THE ’ Ouzsr, 
HOLBORN VIADUCT, E.C. 
Branches :—45 CORNHILL; 122 REGENT STREET. 
Photographers at the CRYSTAL PALACE. 
Nezrettiand Zambra’s Illustrated Catnlogue, 12co Engravings 
Teiephone No. 6583. 


Price 55. 6d. 
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ROYAL COLLE GE OF SCIENCE, 
DUBLIN. 
DEMONSTRATORSHIP IN PALLONTOLOGY AND BIOLOGY. 
A DE MONST Re ATOR in the above Subjects is required for this Col- 
lege to Professors of Geology, Botany. and Zoolozy. He will be 
requires d to giv 
in Geology, and to give the rest of his time to the Biological Students. He 
will receive his instructions from the Professors. 
Salary, £1oo per annum 
Applic ations anil References to be sent to the Secretary of the College, 
Stephen en’s Green, Dublin. 


assist the 


EXPERIMENTAL PHYSICS. 
EVENING CLASSES 
‘LECTURES AND LABORATORY WORK) 


Are conducted at the Birkbeck Institution, Bream's Buildings, Chancery 
Lane, E.C., to prepare Candidates for the following Examinations :— 


Lonpon Universiry —Matriculation, Preliminary Scientific, Inter- 


mediate —ypeen e (Pass and Honeurs), and B.Sc (Pass and Honours 
ScIEN AND ArT De! MENT—Elementary, Advanced, and Honours. 
Rova Al U NIVEKSITY OF IKELAND—B.A, (Pass and Hen urs), M.A., & 
AR) EXAMINATIONS, CAMBRIDGE HIGHER LocaL, &c., Ke. 
For detailed P. angen ctus and List of Successes, apply to the SEcreTary 


of the Physics Class 


UNIVERSITY COLLEGE, DUNDEE. 


Principat—W. PETE — M.A. Edin. and Oxon., LL.D. 
Andrews. 
senate and Natural Philo Pe f, J. E. A. Sreccatt, M.A. 
sophy ‘ . 
Assistant Lecturer an a Des wonstrator in the Physical Labsratory— 
J. M’Coway, M.A., B.“c. Gias gow) , 
Chemistry ee. Se JP . - 7” S = ELLEY, D.Sc. Lond., B.Sc. 
' a es 
Assistant Lecturer and De aR... or in the Chemical Laboratory— 
NDREW THomson, M.A., D.Sc. : 
Engineering and Drawing... ... Prof. rs A. Ewinc, B.Sc. Edin., F.R.S 


Assistant and Lecturer in Drawing— 
Tuomas Rep. 


{Prof. D'Arcy W. Tuompson, B.A. 


~ 
eae “1 Cantab. 
Botany «» Prof. Patrick GEDDES. 
Anatomy wee cee ee eee Prof. A. M. Paterson, M.D. Edin 
Classics and An it History The Principat 
Assistant Lecturer and Lecturer in Logit— 

Gitpert Ecuiot, B.A. Oxon. 

English Languaze and Litera. “P -rof. ‘THomas Gitray, M.A. Edin 


ture, and Modern Hi story 


French and Germar vRY Durvac. 


. Lecturev, HED 


Instruction given in the above Subjects is such 
required for the Matriculation and Intermediate Examinations in Arts and 
Science of the University of London; for the Degrees of B.Sc. and D.S« 

the University of St. Andrews; for two of the three years of Stu ly re wired 
for graduation in Science in the University of Edinburgh ; and for the L 

Cert. fic ate for W men. 

The Laboratories of the College, and of the Technical Institute in connec- 
tion therewith, afford every facility for instruction in Chemistry (includ.ng 
Dyeing and Bleaching), Applie »d Mechanics, Phys.cs, Engineering (Mech 
anical and Civil), Applied Electricity. and Drawing. 

MEDICAL DEP AR I MENT. [ne necessary Instruction is provided 
in the Subjects required for the various Medial Preliminary Examinations. 
The Systematic and Practical Classes in Chemistry, Biology, and Bot any 
are alre: ady recogt nized by the University of Edin! urgh ; and by means of 
these Classes, along with Practical Anatomy and Hospital Practice, Students 


may complete two 5 
& SMALL, 


rhe Systematic as is 


Anni Medici. 
Secretaries. 


SHIELL 


SUNDAY LECTURE SOCIETY. 


President: 





THOMAS HENRY HUXLEY, Esg., LL.D., F.R.S., F.L.S. 
Vice-Presidents : 
Professor Alexander Bain, LL.D. “. Lord Hobhouse, 


Hon. 
S.I 


Prctesser George H. Darwin, M.A., 
F.RS Ra ce Ward Richardson, Esq., 

Warren De La Rue, Esq., Ph.D., MD... F.R S$ 

F.R.S George John Romanes, Esq., M.A.. 
Edward 4 ah and, Esq., D_C.L., LL.D., F.R.S. 

Ph.D., F.R.S Herbert Spencer, Esq. 
James VY tron d, Esq., F.R.S., John Tyndall, Esq., LL. D., F.R.S. 

F.S.A. 


ST. GEORGE’S HALL, LANGHAM PLACE. 

The opening Lecture next Sunday afterno on October 21), at 4 o'clock 
precisely, will be by WM. LANT CARPENTER, Esq, B.A., B.Sc., on 

‘Electric Lighting : its Present Position and Prospects” (with O.ry-Aydrogen 
Lantern Iilustrations and Experiments). 

Members’ Annual Subscription, £1. due October r. 

Tickets for this series (one for each Lecture) to the SixpENNY SEATS now 
reduced to 1s. 6c. 

For Tickets and Lists of the published Lectures apply. by letter, inclosing 
Remittance, to the Hoa. ‘Trez amen, Wa. Henry Domviite, Esq., 15 
Gloucester Crescent, Hyde Park, 

Payment at the Door. — y bce ak ‘One Shilling (Reserved Seats), Sixpence, 
and One Penny. 
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LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIPITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Wh» last week sent to his subscribers Fredericella sultana, with sketch 
descr.ption. He also sent out Volvox globator, Pedalion mira, Cristate 
1 ucedo, Alcyonella fungosa. Paludicella Ehrenbergi, Plumatella, Brachionys 
pala. Melicerta ringens, Stephanoceros; also Ameeba, Hydra, Vorticella, 
Crayfish. and other Specimens for Biological Laboratory work. 

Weekly announcements will be made in this place of Organisms T. B. 


is supplying. 
Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 15., 
or Twelve Tubes for tos. 6d 






Portfolio of Drawings, Eleven Parts, 1s. each. 


An ASSOC. ROYAL SCH. MINES (Normal 


S h Sc.) is very desirous of obtaining an Immediate Engagement in 
ar pacity, Scientific much preferred ; Scholarship holder at N.S.S 
many Cc erti fic ates from South Kens sington and elsewhere ; some acquaint 
ance with French, German. and Spanish.—Apply eS ey, Mog 
Fentiman Road, Cl: apham Koad, London, S.W. 








KING S) COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 


The WINTER COURSE commences NOVEMBER 1. 

Practical Instruction, under the personal superintendence of Prof 
is given daily, from to a.m. to 4 p.m., except Saturday 
Laboratory is closed at 1 p.m. 2 
g November daily, except Saturday, from 12 p.m. to 1 p.m 
for the Lectures and Demonstrations 


CUNNINGHAM, Secretary. 








when the 
ec‘ures durin 
Fees :—For the whole Course, £5 5s. ; 


43 35. 
J. W. 


AUTUMN TOUR IN THE =nipeeemmanpaien 


The Orient Company will despatch their large full-powered ste: ums! 
Garonne, 3876 tons register, 3000 horse- -power, from Tilb bury Docks, London, 
on November ts, for a five weeks’ cruise, visiting Lisbon, Tangier, Gibra!tar 
Algiers, Palermo. Naples, Leghorn, Genoa, Nice (for Riviera), Malaga, &e, 
arriving in L ondon on Dec ember 22 

‘he Garonne is fitted with the electric light, hot and cold baths, & 
Cuisine of the highest order. Number of passengers strictly limited 
An experienced surgeon will be carried. 
Managers :—F. Green & Co., Cc 
e Anderson, Anderson & Co., } Fenchurch Avenue, E.C. 

For terms and cther particulars apply to the latter firm, or to the West 

End Agents, Grindlay & Co., 55 Parliament Street, S.W 


TO STUDENTS —One or Two Students 
offered good BOARD AND RESIDENCE in lady’s superior house. 
Ten minutes from Science Schools, &c. Apartments if preferred 
Bath.—Mrs. A., 75 Finborough Road, South Kensington. 


GILCHRIST LANTERNS 


FOR 


CHEMICAL & ELECTRICAL EXPERIMENTS. 
As used by Wm. Lant CarprenTER, Esq., B A,, and Prof. Forses, Free 
Trade Hall, Manchester, before 5000 people. 
HUGHESS PATENT ROTARY TRIPLE Combinatio 
Optical Lautern for Electric or Limelight, fitted with a new form of powerful 

ROSCOPE with Highest-class Object.ves, showing 
Eye of Flv 18 feet in diameter. 

The GILCHRIST Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN for 
Diagrams, &c. This magnificent Instrumen: will give perfect marginal 
definition. Suitable for Colleges and School Demonstration. 

MICROSCOPE ATTACHMENT for adapting 
New Pattern, £7 155. 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it to the Limelight. £2 10s. 

the DOCWRA TRIPLE. Finest Instrument in the World. 
Medal. Highest Award, Photographic Exhibition 

BIUNIALS Elegant Brass Fronts, complete Outfits, Gas-bag, &c., 
£15 158. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Cheapest 
and Best for High-class Work. Illustrated Catalogue, 300 pages, 1S. ; 
Postage, 3d. ; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Specialist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, LONDON, N- 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
= Of the Highest Classe 








to any Lantern. 


B. J. MALDEN, 


Prize 
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Sale by Auction. 


TUESDAY and WEDNESDAY, 
SCIENTIFIC INSTRUMENTS FORMED BY THE LATE W. G. 
LETTSOM, ESQ., OF 142 NORWOOD ROAD, LOWER NORWOOD, 


Mr. J. C. STEVENS will Sell by Auction, 
at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY 
and WEDNESDAY, October 23 and 24, at half-past 12 precisely each 
day, a Collection of Valuable Spectroscopes and Polariscopes, by 
Browning, Ladd, Soliel, Merz, Zeiss, Steinheil, and other makers ; 
quantity of Valuable Specimens of ditto, Equatorial and other Tele- 
scopes, Holtz and Wimshurst Electrical Machines, choice assortment of 
Microscopic Objects, Chronometers, Demonstrating Lanterns and Slides, 
Heliostats, Comb:ned Spectrosc:pe and Goni meter by Starke, Diffrac- 
tion- Gratings, Prisms in Quartz, Rock Salt, Didymium, Erbia, Dense 
Giass, &c., Induction Coil, Geissler’s Tubes, Cr: okes’s Radiometer 
and Radiant-Mat ter Tubes. Altazimuth Instruments, Magnetic and 
other Apparatus. Also the Libr: ary, Book-cases, Collection of Minerals, 
Cabinets, &c. 

On View the day prior fom rr till 5, and tenes of Sale, 
and Catalog sues he ad 


October 23 and 24. 


“MINERALS. 


Mr. HENSON, 97 Recent Srreer (late 277 Strand), begs to an 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 

Special Collections suitable for the Explorer, Teacher, and Student. 

Scientific Apparatus of all kinds. 

GEM STONES. 
AND MOUNTED. 


STONES CUT LEssons GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W 


(A FEW DOORS FROM ST. JAMES’S HALL.) 


THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancuestTeR, last Season, having been received 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER, 
List for One Stamp. 
; "INVENTIONS EXHIBITION—GOLD MEDAL AWARDED. 


Ww 


DENT Ss ge 
WATCHES. | WATCHES and 


REDUCED PRICES, sent post 
| free on application to E. DENT 
| and Co., Makers to the Queen, 
| 61 STRAND, LONDON, W.C., 
or 4 ROYAL EXCHANGE, 


FRY’S 


Pure Concentrated 


COCOA 











and Copy of 
Testimonials. 





Ask your Grocer 
for a Sample 








Bxcellent Copies of the actual, natural Handwriting. also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grenuee, Plans (up to Double-Elephantsize), Shorthand yand 

Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess Street, Manchester. 





ILLUSTRATED | 
of HIGH-CLASS | 
CLOCKS at | 








INTERNATIONAL SCIENTIFIC SERIES. 


The New Volume in the above Series, 
entitled “On the SENSES and IN- 
TELLIGENCE of ANIMALS, with 
SPECIAL REFERENCE to IN- 
SECTS,” by Sir JOHN LUBBOCK, 
Bart., M.P., is ready this day at all 
Booksellers’. With 
Price 5S. 


100 J/llustrations. 


TRENCH, & CO. 


OUR MORALITY AND THE MORAL 
QUESTION. By LIONEL BEALE, F.R.S., Professor of -Medicine 
in Kirg’s College, London. 


J. & A. CHURCHILL. 


London: KEGAN PAUL, 





aper Edition. 


By 


This Day is Published, New and Che 


WANDERINGS IN CHINA. Cc. F 


GORDON CUMMING, Author of “ At Home in Fiji,” “A Lady’s 
Cruise in a French Man of-War,” “ Fire Fountains.” Third Edition. 
With Portrait of the Author, and other Illustrations. Complete in One 
Volume. vO, Ios 
‘* Miss Gordon Cumming’s journal should stand in the first rank of b ws 


of travel; forit is always interesting, often amusing, and full cf valual 
infurmation gathered at first hand. . she has written many good henies, 
and this is one of the very best of them.”"—S¢, James's Gazette, 

“We know of no book of travel which sketches so graphically the 
n Chinee’ and his surroundings, whether in the sweltering cities of 
ith, or in dirt-begrimed Peking, as Miss Gordon Cumming’s new 
—A theneum. 

**We can safely say that she saw more of China and the Chinese than any 
recent traveller who has taken the public into his confidence. And not only 
so, but she has thoroughly appreciated what she saw, and by the aid of a 
graphic pen has given us an excellent book on the country and people.’’— 

= adem ry 

‘It is one of the most informing books on China that has ever been 
writter 1 in English. . . .A work packed full of interesting facts about 
‘ actualities ’ in China, an d most readable and entertaining from beginning to 
end.”—Contemporary Review. 


WILLIAM BLACKWOOD & SONS, Edinburgh and London, 


* he . 
the 
Ww ork. 














“ CHALLENGER ”’ 
1873-76. 
Vol. XXVIL., price 30s., now ready, containing Reports on the Anomusa, 
the Anatomy of the Deep-sea Mollusca, Phoronis Buskii, and Tunicata. 
For Review of Vol. XXVI., see Nature, October 11. Complete Sets of 
this valuable Work will probably soon become scarce. Catalogues sent on 
application. aa . 
EYRE & SPOTTISWOODE, 
Official Publishers, 

EAST HARDING STREET, LONDON, 


EXPEDITION, 


E.C, 





This Day, Crown 8vo, 7s. 6d., Cloth (Post free). 


THE METALLURGY OF GOLD: A 


Practical Treatise on the Metallurgical Treatment of Gold-bearing 
Ores, including the Processes of Concentration and Chlorinaticn, and 
the Assaying ‘and Refit ing of Gold. By M. EISSLER, Mining En- 
gineer, formerly Assistant Assayer of the U.S. Mint, San Francisco. 
With « go Illustrations. 


London : CROSBY LOCKWOOD & maihieed 7 Stationers’ Hall Court, E.C. 











Now Ready, pp. 22, with 1 Photo Plate and 6 Woodcuts. 
INSTRUCTIONS FOR OBSERVING CLOUDS 
ON LAND AND SEA, 

By Hon. RALPH ABERCROMBY, F.R.Met.Soc. 
Price 15. 6d. 


London: E. STANFORD, 





cxcvi 


NATURE [Oct. 18, 1888 


COMPLETION 


OF THE 


HNCYCLOP AIDIA 
BRITANNICA. 


NINTH EDITION. 
EDITED BY THOMAS SPENCER BAYNES, 


AND 


W. ROBERTSON SMITH, LL.D., 


ASSISTED BY 1145 CONTRIBUTORS. 


VOLUME XXIV. (URA—ZYM 


Will be published early next month. 





LL.D., 


ADAM aANpD CHARLES BLACK. 


sthabetaldick 


runes. PERKEN, SON, & RAYMENT. “OPTIMUS.” 2:2 


“OPTIMUS” BIUNIAL LANTERN. 
Panelled Mahogany Body and Moulded 
Foot, picked out with Black, Japanned 


This Magic Lantern is efficient for exhibitions. The Lens gives crisp 
definition, being a superior achromatic photographic combination, with Rack 
and Pinion. The Condenser is composed of ‘lwo Plano-Convex Lenses of 








Stages and Tubes, Achromatic Pho:ogra- 
phic Front Lenses, Compound Condensers, 


4&5 
Ditto, ditto, with Brass sail and Sliding 
‘ubes Le 
“OPTIMUS” TRIPLE LANTERN. 

\ Panelled Mahogany Body and Moulded 
Foot, picked out with Black, Brass Stages 
and Tubes, Achromaiic Photographic 
Front Lenses, Compound Condensers, 


414 10 0 


Jor Gas Jets, Taps, and Bags. 
SUPERIOR WORKMANSHIP GUARANTEED. 





I/ fitted with 3-draw Telescopic Tubes and | 
extra Front Lenses, a further charge. Also | 


4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
illuminated picture. Japanned Body. 


Complete in Box 
Student's Lantern (to take demonstrati ing 
tank) with Brass Slid.ng Tube a 
Mahogany outside Body _.. P 
Mahogany outside Body, Brass St ges and 
Sliding Tubes... 3 
M:z thogany outside Body, Panelled “Door, 
Brass Stages and Sliding Tubes... 
Russian Iron Body, Brass Sliding Tube.. 
Russian Iron Body, with Side Door, Brass 
Slding Tube... ove 


MAGIC L ANTERN SL IDES IN GREAT VARIETY. 





99 HATTON GARDEN, LONDON, E.C. 









NEW NICOL PRISM | POLARISCOPE FOR PROJECTION. pis oo ggg 


of Lantern Polariscope. 
For Particulars of POLARISCOPES 
and MICRO-POLARISCOPES _for 
m= Screen Projection, LANTERN MI- 
CROSCOPES, OPTICAL and ELEC- 
TRIC LANTERNS, SLIDES, &c.,see 
“S | Catalogue, 4 Stamps. 
Scientific Apparatus of every Descrip- 
tion for Colleges, Institutions, &c. 


Silver Medal Inventions Exhibition 1885. 


NEWTON & CO., 


Manufacturing Opticians to the Queen 








and the Government, Agents by Ap 
|| pointment to the Science and Art Dept. 
- FLEET STREET, Lonvon. 
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SUBSCRIPTIONS TO “NATURE,” 
s @ 


J. eee ee ee ee 28 © 
ee a ee a ee 14 6 
a a a a eer 7 6 
To the United States, the Continent, &c. :— 
s. 4d. 
CC ae eG eee -30 6 
eee eee eee -15 6 
PEE 6) eared ea ae ys 8 o 
To India, China, and Japan :— 
s. ad. 
.. ee oe ee eee ee 32 6 
i ry ee eee eee 16 6 
CE a a bk ENS he BO. He 8 6 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6d. 9d. per Line after. 
4 &. 


One-Eighth Page, or Quarter Column. . . .0 18 6 
Quarter Page, or Halfa Column. ..... 115 0 
fat a Page, Gra Column. . ..s «+ i ss 4.3.6 
PEs 5s Gc ee ala es 6 60 


Uoney Orders payableto MACMILLAN & CO. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 








Biary of Societies, 
“ LONDON. : 
MONDAY, Ocroser 22. 


Tue SociETY FOR THE PRomoTION oF HELLENIC SruD1EsS, at 5. 


POSSESSING ALL THE PROPERTIES OF THE FINEST ARRGWROOT 


BROWN & POLSON'S 
CORN FLOUR 


Is a Household Requisite of Constant Utility 





For the Nursery, the Family Table, and the | 


ee 


> Sah aad 


Mathematical Instrument Manufacturer to H.M. Government, Council o 
India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 

LD MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLEORN, LONDON, W.C. 
MADE WITH BOILING WATER. 


EPPS'S 


CRATEFUL—COMFORTINCG. 


COCOA 


MADE WITH BOILING MILK. 











OXVHYDROGEN ~ LIMELIGHT. 


SEASON 1888-89. 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing and 
Welding, Balloon Inflation, and other uses. 


For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 
115, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


Horstinis 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 
physicians for 





Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening, 

For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A, 





SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 74. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 

Most Complete and Cheapest List of Apparatus. 
JOHN J. GRIFFIN Anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 





= AN 
INFALLIBLE 


HOLLOWAYS OINTMENT eatevaees 


For BAD LEGS, BAD BREASis, OLD WOUNDS, SORES and 
ULCERS. If effectually rubbed on the Neck and Chest, it cures 
SORE THROATS, BRONCHITIS, COUGHS and COLDS; and for 
GOUT, RHEUMATISM, and all Skin Diseases it is unequalled, 
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LONDON. UNIVERSITY | EXAMINATIONS, 


A. J. WYATT, Esq., M.A., First in Branch IV., 7 and bt = Et = = ens B.Sc. (Hons.), M.B. (Hons.), First-Class Honours at 
Sub-Examiner of London University. Inter. B.Sc., Sub-Examiner of Lond. Univ. 
Cc. V. BURTON, Esgq., B.Se., First-Class Honours. M.A. Camb. and Lond. Univs. , Wrangler, Exhibitioner, Scholar, and 
_ . “ = ‘ . ‘ . Goldsmith Prizeman. 
B. J. HAYES, Esq., B.A. Lond., First in First-Class Honours in Classics 3.4. London, Double Honours in French and German (First Class), First in 


both at Inter. and Final. First-Class Honours at Inter. 
W. F. MASON, Esq.. B.A. Lond., First-Class Honours (Classics) at B.A., M.A. Double First-Class Hons., late Examiner. 
Double Honours(French and English) at Inter. Arts, Second in Honours M.A. London, Gold Medallist i in Classics. 


B.A. Lond., Hons. in English, French, German, and Classics (First Class); 


at Matric., University Exhibitioner. 
Div. I., Class 1I., Classical Tripos, Cambridge. 


G. H. BRYAN, Esq., B.A., Fifth Wrangler, bracketed with Senior Wrangler 
as Smith’s Prizeman, Scholar of St. Peters’ College, Cambridge, Fellow B.Sc., F.C.S., F.I a Honours Graduate of London. 
of the Camb. Phil. Soc. M.A, ‘Lond. (Mathematics), and Cambridge Wrangler. 
- vier B.Sc. Lond., First in First-Class Honours both at Inter. and Final. 
J. LOCKEY, Esq., M.A. London. (Had 27 Successful Private Pupils LL.B., First in First-Class Honours, Jurisprudence, and Roman Law, and 
at the B.A. Exams. 1886 and 1887.) Honoursman in Common Law and Equity. 


f. RYLAND, Esq., M.A., Second in First-Class Honours (Mental and M.A. London (Classics), First in First-Class Honours both in French and 
Moral Science, &c.). German at B.A. 


TWO LAST SUCCESSES OF UNIVERSITY CORRESPONDENCE COLLEGE STUDENTS. 
26 passed the June Matric: Exam., 1888, and 43 the Inter: Arts Examination. 


Copy of the Pass List Post free on application. 
' INTER: SCIENCE AND PRELIM: SCIENTIFIC, JULY 1888, 9 STUDENTS PASSED. 
ABSENCE OF | FAILURES. —The record is still unbroken that NO STUDENT of University Correspondence College 
EVER FAILED at an Examination for which he had worked fully through the Ordinary Course. 
Classes for Matric: begin September 29; for Inter. Arts and Science B.A. and B Sc., 1889, in the First Weeks of September and October. 
Students sheuld join at least a —_ before these dates. . 
The Tutorial Series embraces over Fifty Works for London University Exams. Full List on application. 
Prospectus AND Futi Particutars From THE PRINCIPAL, Universiry CorrESPONDENCE COLLEGE, CAMBRIDGE. 














SEE: PRICE + LIST. 


ete Bro: Brewers, London SW. 
BEST BLACK INK KNOWN. METEORITES. 


DRAPER’S INK (DICHROIC). 
DIFFERING FROM ANYTHING ELSE EVER PRODUCED. 





























JAMES R. GREGORY hee a Fine Sedien: of SPECIMENS of the 
above, including the newly-described one of FAYETTE County, Texas; also 
MANY RARITIES, including— 


Writing becomesa pleasure when this Inkis used. Ithas been adopted in ~ ~ AT TACAYV: SOR re 
the principal Banks, Public Offices, and Railway Companies throughout GROSN AJA, NAGAYA, MOORESFORT, CASTALIA, 


Ireland. ST. MESIUM ; 
Ut writes almost instantly full Black. | Flows easily fromthe Pen. also METEORIC IRONS and _recently-described METEORITES for 
Does not corrode Steel Pens. Blotting-paper may be appliedatthe | Sarre or EXCHANGE at Moderate Prices, at his Museum, 


Is‘cleanly to use, andnot liable to Blot.! moment of writing. 


Can be obtained in London, through Messrs. Barctav & Sons, Farring- 88 CHARLOTTE STREET, FITZROY SQUARE, 


don Street; W. Epwarps, Old Change; F. Newspery & Sons, Newgate 
Street ; and to be had of all Stationers. LONDON 

: 

BEWLEY & DRAPER (Limited), — Dublin. ——— 


GEOLOGICAL CoLLEcTions.  F. H. BUTLER, m.A.oxon,, AR.S.Mines, tc, 
Comprising Fossils, Minerals, and Rocks, labelled with Name, Locality NATU RAL H ISTO RY AG Ee NCY, 
and Geological Position, in Mahogany Cabinets. roo Specimens, 25s. 148 BROMPTON ROAD, LONDON, S.W., 


zoo ditto, sos. The best value obtainable, 
Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxes, NEAR THE BRITISH NATURAL HISTORY MUSEUM 
and other Geological Requisites. cad 





‘ hae gc recently added to Stock :—A large series of Rocks from the 
izard, Charnwood Forest, Warwickshire, and the Isle of Mull; sections of 
T H O M 4 S D e R U S S E L tis Norite, ccna, Garnet-Gabbro, Cornish Epidiorite, Rowley Basalt, 


and Ash. Agglomerate, and Conglomerate from the Wrekin district ; some 


PRIZE MEDALLIST, HEALTH EXHIBITION, 2000 additional species of British Fossils ; Blue Barytes and Iridescent P yrite 
78 NEWGATE STREET LONDON, E. Cc. on Calcite from Cumberland ; and an importation of Skins of South Australian 
Se Mammals and Birds. La apids ary’s work executed on the premises. 








THE BREWERS’ GUARDIAN: MOORE BROS. 


A Fortnightly Paper devoted to the Protection of Brewers’ Interests, O . . . 
steologists, Disarticulators, &c. 
’ ) ’ 


Licensing, Legal, and Parliamentary Matters. 
REVIEW OF THE MALT AND Hor TRapEs; AND WINEAND Spirit TRaps| 15 KREMLIN DRIVE, LIVERPOOL, 
RECORD. 
Have Orpenep a CENTRAL SHOWROOM ar 


49 HARDMAN STREET, LIVERPOOL 


The Organ of the Country Brewers. 


‘** The Brewers’ Guardian’”’ is published on the evening ot every alternate 


Tuesday, and is the only journalofficially connected with brewing interests. (N t : : . . 
Subscription, 16s. 6¢. per annum post free, dating from any quarter-day. (tear the Pkiinemenis Sal, eypesite the Church fiethe Blind), 
Single copies rseach. Registered for transmission abroad. WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 
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THE ZOOLOGIST : 
A MONTHLY MAGAZINE OF NATURAL HISTORY. 


Third Series. Edited by J. E. Hartine, F.L.S., F.Z.S., member of the | 
British Ornithologists’ Union ; contains— 


Original Articles by well-known naturalists in every branch of zoology ; 


habits of animals; arrival and departure of migratory birds ; occurrence of | 


rare birds; distribution and migration of British fresh-water fish; new or 


rare marine fish; local aquaria; British reptiles; British land and fresh- | 
water mollusca, with remarks on the haunts and habits of the species; and | 


other matters of general interest to those who delight in natural history. 


Reports of the Linnean, Zoological, and Entomological Societies. Reviews | 


of natural history books. Occasional translations from foreign zoological 
journals of important and interesting articles in various branchesof zoology. 
There are occasional woodcuts. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 





THE ENTOMOLOGIST’S MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly, 24 pages 8vo, with occasional Illustrations. 
Conducted by C. G. Barrett, J. W. DouGias, W. W. Fow._er,M.A. 
F.L.S., R. McLacuvan, F.R.S., E. Saunpers, F.L.S., and 
H. T. Stainton, F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 
the British Isles. 

Subscription—Six Shillings per Volume, post free. The volumes com- 
menace with the June number in each year. 

Vols. 1. to 1X. 10s. each to purchasers of complete sets: the succeeding 
volumes may be had separately or together, at 7s. each. 

London: GURNEY & JACKSON (Mr. Van Voorst’s successors), 
1 Paternoster Row. 

laa aes &c., should be sent to the Editors at the above 

adress. 





On the 1st of every Month, Price Sixpence, 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY. | 
Edited by Joun T. CaRRINGTON, 
With the Assistance of 
FrepeErick Bonp, F.Z.S. RICHARD SouTH. 


Epwarp A, Fitcu, F.L.S. J. JENNER WEIR, F.L.S. 
F. BucHaANnan Wuire, M.D. 


Contains Articles by well-known Entomologists on all branches of the | 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

Woopcur ILLusTRATIONS and occasional LirHoGRAPHED and CHROMoO- 
LiTHOGRAPHED PLATES. 


SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
THE ‘ HANSA,” 


Published since 1864 in Hamburg, is the only independent professional paper 
in Germany dedicated exclusivelyto Maritime Objects. Essays, Critiques, 
Reviews Reports, Advertisements. Strict eye kept upon the development 
of Maritime Affairs in every respect. Every second Sunday one Number in 
4to at least ; frequent supplements and drawings. Subscription at any time; 
preceding numbers of the year furnished subsequently. Price 12s. for twelve 
months, Advertisements 4d. a linewidely spread by this paper; considerable | 
abatement for 3, 6, 12 months’ insertion. Business Office: Aug. Meyer and | 
Dieckmann, Hamburg, Alterwall, 28. Edited by W. von FrEEpgEN. 14.R. | 
Hamburg, Alexander Street, 8 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. Contractors to H.M. Government. 


Manufacturers and Erectors of every description of 






SSS 


ELECTRIC BELLS, 
SPEAKING-TUBES, &c,, &c., 


CHURCH-SPIRES AND CHIMNEY-SHAFTS 
: REPAIRED. 


EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield. 
LEADENHALL “_" LEADENHALL STREET. 


—> Telegrams—"* TONNERRE LONDON.’ 








CHEAPEST MICROSCOPE SLIDES, for 


Exhibition or Study. List Free. Sample Dozen, 5s Approval. Micro- 
scopes, Accessories, Cabinets, and Mounting Requisites cheap.—HENky 
EspaGF, 344 Caledonian Road, London. 





On the 1stof every Month, 


JOURNAL OF BOTANY, 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Booksand Memoirs.—Articles in Journals.—Botanical News.- 
Proceedings of Societies. 

Price 1s. 3¢. Subscription for One Year, payable in advance, 12s. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents, and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesdayafternoon intime 
for the Evening Mails, and contains Reports of all ghe principal British and 
rish Markets of the week. 

Thespecialattentionof Land Agentsis directed tothe AGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 


Price 3d. By post 34d. Annual Subscription, payable inadvance, 14s, 





Offices—377 High Street, Edinburgh, and 145 Queen Victoria Street, 


| Luadon, E.C. Money Orders payable to C. and R. ANDERSON 





SCTERTIFIC 


WORTHIES. 


The following is a list of the Portraits that have appeared in the above Series :— 


MICHAEL. FARADAY. 
THOMAS HENRY HUXLEY. 
CHARLES DARWIN, 

JOHN TYNDALL. 

GEORGE GABRIEL STOKES. 
SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE, 
SIR WYVILLE THOMSON. 

! ROBERT WILHELM BUNSEN, 
ADOLF ERIK NORDENSKJOLD. 
SIR WILLIAM THOMSON. 
HERMANN L, F. HELMHOLTZ, 





SIR JOSEPH DALTON HOOKER. 
WILLIAM HARVEY. 

SIR GEORGE B. AIRY, 

J. LOUIS R. AGASSIZ. , 

JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE, 
ARTHUR CAYLEY. 

SIR C. W. SIEMENS. 

JOHN COUCH ADAMS. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 58. each, or 
the Set of 24 Portraits in a Handsome Portfolio for £6 5s. 0d., carriage paid. 


THE PORTFOLIO MAY BE HAD SEPARATELY, PRICE 6s, 
Cheques and Money Orders payable te MACMILLAN & CO., 


OFFICE OF “NATURE,” 29 BEDFORD STREET, 


STRAND. 
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NEW, RARE, AND: bende ps MICROSCOPIC OBJECTS. 








Long. Section _~ yugh Jaw and Teeth of Cat wi ase oan ees Group of Eggs of various Butterflies, Moths, &c. Picts beautiful 

Bacillus tuberculosis in Human Lung aia aie eee Polycistina moving in Fluid—for Paraboloid ai ea =e 

Pedic ulus vestime nti, Male, Female. Egg, “and Larva ... vee wo 3 @ Lacewing Fly, Chrysopa perla o per 

Glandul: ymach of Fowl—Stained and on ted we — 2 @ Water Bee “ie, "Hyg grotis elegans a eee pe nia ell 

Trichina “spi alis in Human L ung, Long. and Trat ans. Sections— Apterous Fem: ale V apourer “Moth... nia eet sad as a ae 
Staine an ot ‘an a ove oo 8 Parasite of Flying Fox, Nycteribia ... 5 

Aphis of Silve er Fir. L achnus picc BE ace I | Leaf — Sections of Moss, Sphagnum oui oe a > 

Ichneumon Fly ar nd its Cocoon—opaque it I | White Coral, Hydrophora rigida—Trans. Section sie ose ion © 

Ichneumon Fly and its Pierced Aphis—opaque ... I Radi ae Pla ates from Myrictrochus rinkii ... a ini sd ee 

Exuvium of Frog ; Fly, Eupteryx—opaque ... ae am uw 4 3 Trans. Section of Human Hair eal Re Be eae sn seas 

Stinging Hairs on Leaf of Common rata aque én on ma. 2 Section Tooth of Myliobatis ... tos “ae aie aoe oan a 


Hydra vulgaris 


CLASSIFIED LIST OF 40,000 FIRST- CLASS OBJECTS, ILLUSTRATED CATALOGUE OF MICROSCOPES, 


Either of the above sent Post Free on application to 


W. WATSON & SONS, 313 HIGH HOLBORN, LONDON, W.C. 


_ OPTICIANS TO HER MAJESTY’S GOVERNMENT, ——__ ESTAPLISHED 1837. 
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laundry machinery, chaff- 


rv purposes, such as driving 
cutting, &c. 


Limited, 
MANCHESTER. 


i 
. 
0 
o 
q 


“OTTO” 
‘ovmn 277,000 SOLD. 
2-MAN TO 100 H.P. INDICATED 
NEW COMBINATION 
at “OTTO” AND PUMP, 


Suitable for Country Mansions. 


6 


CORATE your HOME 


The beauty of Stained Glass in every house can be enjoyed by using 
M‘Caw, Stevenson & Orr’s Patent 


WINDOW ri 
iy G LAC ER DECORATION. a 





eames BROSG., 


Pump can be disconnected at pleasure, and 
Engine used for othe 


amateur's workshop, 


1 é 
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It can be applied to any window by any person without previous experience in the <S E Gi, 
use of the article. Designs can be had to suit winde.> *» Churches, Public Buildings, 
etc. Invaluable where there are windows with disagre. outlooks. 








Write for Illustrated Pamphlet (500 Illustrations) and Sample, post free, One Shilling, from the Manufacturers, M‘CAW, STEVENSON & ORR, Linenhall 
Works, BELF AST; or te PERRY & CO., Wholesale Agents, Holborn Viaduct, LONDON. 


“Printed ‘by RICHARD Cu AY AND Sons, Lin ITED, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and Published by 
MACMILLAN AND Co., atthe Office, 112 Fourth Avenue, New York. —TuursDay, October 13, 1888. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 


Shia Nature trusts the mind which builds id aye.’’—WoRDSWORTH. 
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NEWTON & CO, 








SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY THE 
QUEEN 
AND THE GOVERNMENT. 













Makers of every descrip- 

tion of OPTICAL and 

~ PHYSICAL APPARA- 
TUS of the highest class, 

for Colleges, Institutions, 
Cc. 

Catalogue of 
OPTICAL LANTERNS, 
PROJECTICN APPA- 
RATUS, & SLIDES, 3d. 


NEW ILLUSTRATED 
CATALOGUE OF 
SCIENTIFIC APPARATUS, 

144 pages, 6d. 
WIMSHURST ELECTRICAL MACHINE. 


Best Quality, giving full 44-inch Spark in Air, £5. As made for the 
Science and Art Department. 


EWTON 


3 FLEET STREET, TEMPLE BAR, LON DON, &: C. 


The Cambridge Scientific Instrument Co. 


PROF. SEKIYA’S MODEL, showing the Motion of an 
Earth-particle during an Earthquake. 
complication, is represented by means of a twisted Copper 
Wire, which a magnified scale (fifty the 
original). the path in space pursued by an earth-particle 
during seventy-two seconds of a particular earthquake. The 
points on the Wire corresponding to the positions occupied 


at successive seconds are marked. 


The motion, in all its 


gives on times 


The Models were made in Japan, and are mounted on a 


Lacquered Stand. 


Price, including Packing Case, £5 55. 


own 


The Cambridge Scientific Instrument Co. 
ST. TIBB’S ROW, CAMBRIDGE. 
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EYESIGHT. 


er recently iil at the British 
Association proved that comparatively few 
people have equal sight with both eyes. It 
follows that the only way to preserve the 
vision unimpaired whenever spectacles are 
required is to have them made specially to 
suit the wearer. For full information on 
this important subject see the Sixth Edition 
of “Our Eyes,” price One Shilling, of all 
Booksellers, or sent free for Is. “od, by 
the Author, Joun Browninc,° Ophthalmic 
Optician and Specialist in Spectacles, 15 
Kensington Crescent, W., and 63 Strand, 
W.C. 
THE FRoOosT. 














© 


NEGRETTI & ZAMBRA’S ELECTRIC INDICATOR will ring a tell 
when the temperature in greenhouse falls below or exceeds the point at which 
injury would be caused to plants, &c. 

It also indicates the present temperature as an ordinary thermometer. 

The bell can be placed in the gardener’s cottage, or at any other convenient 
spot. Price, including bell, battery, thermometer. and 50 feet of dovble 
connecting wire, £1 10s. 


NEGRETTI & ZAMBRA, 
OPTICIANS AND SCIENTIFIC INSTRUMENT MAKERS TO THE  Ouren, 
HOLBORN VIADUCT, E.C. 

Branches :—45 CORNHILL; 122 REGENT STREET, 
Photographers at the CRYSTAL PALACE. 


Negrettiand Zambra’s Illustrated Catalogue, 1200 Engravings. Price ss. 6d. 
Teiephone No. 6583. 








ccli 


NATURE 


[ Oct. 25, 1888 





EVENING LECTURES TO WORKING MEN. 


NORMAL SCHOOL OF SCIENCE AND 
ROYAL SCHOOL OF MINES. 


ot First Course, consisting of Six Lectures on ‘“‘ FLINTS,” by Prof. J. 

. JUDD, F.R.S., will be delivered at the Museum of Practical Geology 

in Jermyn Street, S.W., commencing at 8 o’clock on MONDAY 
EVENING, NOVEMB ER 5, 1888. 

Tickets may he obtained by Working Men only on Application at the 
Museum of Practical Geology, on Monday, October 29, 1888, from SIX to 
TEN o'clock pm. Fee for the Course, 6d. 

Each Applicant is requested to bring his Name, Address, and Occupation, 
written on a piece of paper, for which the Ticket will be exchanged. 


SOCIETY OF ARTS EXAMINATIONS. 


The Subjects for Examination in 1£%9 are as follows :— 
1. Arithmetic. 
. English (including Composition and Correspondence, 
and Précis w riting). 
3. Book-keeping. 
4. Corhmercial Geography. 
5. Shorthand. 





6. French. 
7. German. 
8. Italian. 
9. Spanish. 


10. Portuguese. 

st. Russian. 

12. Danish. 

13. Chinese. 

14. Japanese. 

15. Political Economy. 
16. Domestic Economy. 
17. Theory of pe 

18. Practice of Mu 


19. PRACTICAL “C OMMERCIAL KNOWLEDGE. 
The Examination will commence at the various centres on APRIL 8. 
Full Particulars can be had gratis on application to the SECRETARY. 
By oe, 
TRUEMAN WOOD, M. A., Secretary. 
John maar Adelphi, Lenten, W.C. 


House, 


Suciety’s 


KING’ Ss COLLEGE, LONDON. 
BACTERIOLOGICAL LABORATORY. 


The WINTER COURSE commences NOVEMBER 1. 

Practical Instruc tion, under the personal superintendence of Prof. 
CROOKSHANK, given daily, from 10 a.m. to 4 p.m., except Saturday, 
when the L pr A wry is closed at 1 p.m. 

Lectures during No + ae daily, except Saturday, from 12 p.m. to 1 p.m. 

Fees :—For the wh vurse, £5 5s. ; for the Lectures and Demonstrations, 


£3 35. i aa ’ 
J. W. CUNNINGHAM, Secretary. 


AUTUMN TOUR IN THE MEDITERRANEAN. 


The Orient Company will despatch their iarge full-powered steamship 
Garonne, 3876 tons register, 3000 horse- power, from Tilbury Docks, London, 
on November 1s, for a five weeks’ cruise, visiting Lisbon, Tangier, Gibralt ar, 
Algiers, Palermo, Naples, Leghorn, Genoa, Nice (for Riviera), Malaga, &c., 
arriving in London on December 22 

‘he Garonne is fitted with the electric light, hot and cold baths, &c. 
Cuisine of the highest order. Number of passengers strictly limited. 
An experienced surgeon will be carried. 
Managers :—F. Green & Co., ) . 4 een 
, Anderson, Anderson & Ci 0, § Fenchurch Avenue, E.C. 

For terms and other particulars apply to the latter firm, or to the West 

End Agents, pecenneane & Co., 55 Parliament Street, S. 


TO ‘STUDENTS — -One c or Two Students 
offered good BOARD AND RESIDENCE in lady’s superior house. 
Ten minutes from Science Schools, &c. Apartments if preferred. 
3ath.—Mrs. A., 75 Finborough Road, South Kensington. 


is 











ROYAL COLLEGE OF SCIENCE, 
DUBLIN. 


DEMONSTRATORSHIP IN PALZONTOLOGY AND BIOLOGY. 


A DEMONSTRATOR in the above Subjects is required for this Col- 
lege to assist the Profes-ors of Geology, Botany, and Zoology. He will be 
required to give twenty-five Demonstrations in Palxontology to the Students 
in Geology, and to give the rest of his time to the Biological Students. He 
will receive his instructions from the Professors. 

Salary, £1co per annum. 

Applications and References to be sent to the Secretary of the College, 
Stephen's ¢ s Green, Dublin. 


HOME AND FIRST-CLASS EDUCA- 
TION cffered to Two or Thee Children, Boys or Girls, requiring sea 
and country air. Moderate Terms. Good References.—Address, 
= be , care of MACMILLAN AND Co., Bedford Street, Covent Garden, 

ondon. 














LIVING SPECIMENS FOR THE MICROSCOPE, 


GOLD MEDAL awarded at the FISHERIES EXHIBITION to 
THOMAS BOLTON, 83 CAMDEN STREET, BIRMINGHAM, 


Who last week sent to his subscribers Spirogyra in conjugation, with sketch 
and description. e also sent out Volvox globator, Fredericella sultana 
Cristatella mucedo, Alcyonella fungosa, Paludicella Ehrenbergi, Plumatella. 
3rachionus pala, Melicerta ringens, Stephanoceros ; also Ameeba, Hydra 
Vorticella, Crayfish, and other Specimens for Biological Laboratory work. 
Weekly announcements will be made in this place of Organisms T. B. 
is supplying. 


Specimen Tube, One Shilling, post free. 


Twenty-six Tubes in Course of Six Months for Subscription of £1 1:., 
or Twelve Tubes for tos. 6d. 








Portfolio of ‘ees, Eleven Parts, 1s. each. 


An ASSOC. ‘ROYAL SCH. MINES (Normal 


Sch. Sc.) is very desirous of obtaining an Immediate Engagement in 
any capacity, Scientific much preferred ; Scholarship holder at N.S.S. ; 
many Certificates from South Kens sington and elsewhere ; some acc t- 
«ance with French, German, and Spanish.—Apply G. W, C., 
~ Fentiman Road, Clapham Road, London, S.W. 





CHEAPEST MICROSCOPE SLIDES, for 
Exhibition or Study. List Free. Sample Dozen, ss. Approval. Mic 
scopes, Accessories, Cabinets, and Mounting Requisites supplied. 
HENRY Espacr, 344 Caledonian Road, London. 





GILCHRIST LANTERNS 


CHEMICAL & ELECTRICAL EXPERIMENTS. 


As used by Wm. Lant CarpenTER, Esq., B A., and Prof. Forbes, Free 
Trade Hall, Manchester, before sooo people. 


HUGHES'S PATENT ROTARY TRIPLE Combinati 
Optical Lantern for Electric or Limelight, fitted with a new form of powerfi 
Oxyhydrogen MICROSCOPE with Highest-class Objectives, showing 
Eye of Fly 18 feet in diameter. 

The GILCHRIST (Lantern for PHYSICAL EXPERIMENTS 
and SPECTROSCOPE Work, and OPTICAL LANTERN (0: 
Diagrams, &c. This magnificent Instrumenc will give perfect marg 
definition. Suitable for Colleges and School Demonstration. 

MICR mg oye ATTACHMENT for adapting to any Lantern 
New Pattern, £7 

DIRECT NICOL PRISM POLARISCOPE. 

PATENT PAMPHENGOS gives 12-feet Pictures. 
Esq., compares it tothe Limelight. £2 10s. 

the DOCWRA TRIPLE. Finest Instrument inthe World. Pri 
Medal, Highest Award, Photographic Exhibition. 

BIUNIALS. Elegant Brass Fronts, complete Outfits, Gas-bag 
415 15s. 60,000 Slides, 300 Lecture Sets, Science Lectures, &c. Che 
and Best for High-class Work. Illustrated Catalogue, 300 page 
Postage, 3¢.; ditto Pamphlets, 3d. 


W. C. HUGHES, 


Patentee, Inventor, and Speciadist, 
BREWSTER HOUSE, MORTIMER ROAD, KINGSLAND, 


Inventor of the Giant Aphengescope, Optical and Physical Apparatus 
of the Highest Class 





B. J. MALDEN 


&c., 








LONDON, N 





THE SCIENTIFIC LANTERN SLIDES 


Produced by E. WARD, MancuestTer, last Season, having been recei ived 
with so much favour, he respectfully invites EARLY ORDERS from 
Lecturers and others, while the light is most favourable for the production. 


EDWARD WARD, F.R.M.S., 
249 OXFORD STREET, MANCHESTER. 


List for One Stamp. 


MADE WITH BOILING WATER. 


EPP:S'S 


CRATEFUL—COMFORTING. 


COCOA 


MADE WITH ‘BOILING MILK. 
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granted since 1865 have each year 


POl IC] ES exceeded £1,000,000 sums assured : 
a result maintained uninterruptedly 


for so long a period by no other Office in the United Kingdom. Funds, 
6} Mill.ous, increasing annually. 


STANDARD LIFE OFFICE, 
83 KING WILLIAM STREET, LONDON, E.C. 


GEOLOGICAL COLLECTIONS. 


Comprising Fossils, Minerals,and Rocks, labelled with Name, Locality 
and Geological Position, in Mahogany Cabinets. 
200 ditto, sos. The best value obtainable. 


too Specimens, 255 


Micro-Sections of Rocks in great variety. Cabinets, Glass-topped Boxer, 


and other Geological Requisites. 


THOMAS D. RUSSELL, 


PRIZE MEDALLIST, HEALTH EXHIBITIOY, 
78 NEWGATE STREET LONDON, E.C, 


METEORITES. 


JAMES R. GREGORY has a Fine Series of SPECIMENS of the 
above, including the newly-described one of FaveTreE County, Texas; also 
MANY RARITIES, including— 


GROSNAJA, NAGAYA, MOORESFORT, 
ST. MESIUM ; 


also METEORIC IRONS and recently-described METEORITES for 
SALE or EXCHANGE at Moderate Prices, at his Museum, 


88 CHARLOTTE STREET, FITZROY SQUARE, 
___ LONDON. 
F, ‘A. BUTLER, M.A.Oxon., A.R.S.Mines, &c., 


NATURAL HISTORY AGENCY, 
148 BROMPTON ROAD, LONDON, S.W., 


NEAR THE BRITISH NATURAL HISTORY MUSEUM. 


CAST@ALIA, 





Specimens recently added to Stock :—A large series of Rocks vote the 
Lizard, Charnwood Forest, Warwickshire, and the Isle of Mull; 
Norite, Limburgite, Garnet-Gabbro, Cornish Ey hiftorite, Row! 
and Ash, Ag glomerate, and Conglomerate from the Wrekin dist 
ditional species of British Fossils ; Blue Barytes and Irides: J 
on Calcite from Cumberland ; and an importation of Skins of South Australian 
Mammals and Birds, Lapidary’s work executed on the premises. 


MOORE BROS., 
Osteologists, Disarticulators, &c., 
ts KREMLIN DRIVE, LIVERPOOL, 
Have Orpenep A CENTRAL SHOWROOM ar 

















| 





49 HARDMAN STREET, LIVERPOOL | 


(Near the Philharmonic Hall, opposite the Church for the Blind), 
WHERE OSTEOLOGICAL SPECIMENS, &C., MAY BE INSPECTED, 


MINERALS. 


Mr. HENSON, 97 Recent Srreer (late 27 Strand), begs to an 
nounce that he has lately received some very Choice Minerals, suitable for 
Museums or Collectors. 








Special Collecticns suitable for the Explorer, Teacher, and Student. 
Scientific Apparatus of all kinds. 
GEM STONES. 


STONES CUT AND MOUNTED. LEssons GIVEN. 


SAMUEL HENSON, 
97 REGENT STREET, 
LONDON, W. 


(A FEW DOORS FROM ST. JAMES’S HALL.) 





Just Published, Crown 8vo, Price 2s. 


ELEMENTARY THEORY OF THE TIDES: 


The Fundamental Theorems demonstrated without Mathematics, 
and the Influence on the Length of the Day discussed. 
By T. K. ABBOTT, B-D., 
Fellow and Tutor, Tr:nity College, Dublin. 


London: LONGMANS, GREEN, & CO. 





Just Published, 


FORCE AND ENERGY: 


A THEORY OF DYNAMICS. 
By GRANT ALLEN. 


vo, Price 7s. 6d. 


LONGMANS, GREED 


This Bes, Crown? vo, 7s. 6d., Cloth (Post ee), 


THE METALLURGY OF GOLD: A 


Practical Treatise on the Metallurgical Treatment of Gold:bearing 
Ores, inciuding the Processes of Concentration and Chlorination, and 
the Assaying and Refining of Gold. By M. EISSLER, Mining En- 
gineer, formerly Assistant " Assayer cf the U.S. Mint, San Francisco. 
With go Illustrations. 


CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, E.C. 


London: N, & CO. 








London : 


ROCK-FORMING MINERALS. 


By FRANK RUTLEY, F.G.§ 


With 126 Illustrations. Price 7s. 6d. 









An Elementary Text-book for Students of Petrology, with speetal reference 
to Microscopi« Che illustrations are so drawn that, by copying 
them on cardboz seri Pressey nage rye -d, showing the o 
characters and feet ns of cleavage in many of the chief Rock-f 
Diinerals. 

THOS. MURBY, 3 Ludgate Circus Buildings, antel 


RICHARD ANDERSON & CO., 
Successors to SANDERSON & CO. (Established 1852). 
Patronized by H.M. the QUEEN. 


Manufacturers and Erectors of every description of 


Contractors to H.M. Government. 


ELECTRIC SELLS, 
SPEAKING-TUBES, &c, &c., 
CHURCH-SPIRES AND CHIMNEY-SHAFTS 
REPAIRED. 
EIGHT FIRST-CLASS PRIZE MEDALS. 
Price-Lists Post Free. 


22 Kirkgate Buildings, Huddersfield, 
LEADENHALL -— LEADENHALL STREET, 
LO 


Telegrams—‘**TONNERRE LONDON.’ 


NORTH BRITISH AGRICULTURIST, 
the chief Agricultural Journalin Scotland, circulates extensively among 
Landowners, Farmers, Resident Agents,and others interested in the 
management of land throughout the United Kingdom. 

The AGRICULTURIST is published every Wednesday afternoon in time 
forthe Evening Mails, and contains Reports of all the principal British and 
rish Markets of the week. 

Thespecialattentionof Land Agentsisdirected totheAGRICULTURIST 
as one ofthe best existing papersfor Advertising Farms tobe Letand Estates 
for Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL- 
TURIST a first-class medium for reaching that Class. 


By post 34d. 








Price 3d. Annual Subscription, payable in advance, 14s. 


Offices—3 7 High Street, Edinburgh, and 145 Queen Victoria Street, 
Lvadon, E. Money Orders payable to C. and R. ANDERSON. 
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WATKIN 
oy ANEROID BAROMETER. 


| greater length of range. 





THE NEW PATENT, 
This a~vonderful Instrument, the invention of Ma 
Further Particulars on Application. 


| Thier R.A., the Inventor of the famous Ran 


“THE ANEROID OF THE FUTURE.” 





Aneroid is also made in one or two other forms. 


hag: = is made with three Circles of Figures instead of 
with or without an Altitude Scale. 


| indicator, which is attached to the movement, and shows 


| through an aperture which circle is to be used. The 
accurate, guaranteed by the maker, and has been 


| Aneroid with three concentric circles of sc 
correctly described as 


bees thus 


J 





JAMES J. HICKS, 


All kinds of Meteorological Instruments, &c., 
\8, 9, &10 Hatton Garden, London, E.C. 


ERKEN, SON, & RAYMENT. “OPTIMUS ae 


Estab. 1852. 

“OPTIMUS” BIUNIAL LANTERN. | This Magic Lantern is efficient for exhibitions. The Lens gives cri 

Panelled Mahogany Body and Moulded definition, being a superior achromatic photographic combination, with Racl k 
Foot, picked out with Black, Japanned | and Pinion. The Condenser is composed of Iwo Plano-Convex Lenses of 
Stages and Tubes, Achromatic Photogra- 4-inch diameter, and the Three Wick Refulgent Lamp yields a brilliantly 
phic Front Lenses, Compound Conde nsers, illuminated picture. Japanned Body. 

£ s.d. 
Ditto, ditto, with Brass Stages and Sliding Complete in Box ... 130 






Tubes ) Student's Lantern (to take  demor astre ating 
. 7 OPTIMU: s° TRIP LE LANTERN, tank) with Brass Sliding Tube ove 
=f (FD Panelled i any Body and Moulded | Mahogany outside Body _ ... 

v\/ Foot, picked out with Black, Brass Stages | Mahogany outside Body, Brass Ste ages and 


is) 
YN 
° 


0 








: and Tubes, Achromatic Photographic | Sliding Tubes 3 120 
Front Lenses, Compound Condensers, Mahogany outside B dy, Panelled “Door, 
£14 10 0 Brass Stages and Sliding Tubes... 4 20 
Tf fitted with 3-draw Telescopic Tubes and | Russian Iron Body, Brass. Sliding Tube... 2 50 
extra Front Lenses, a further charge. Also | Russian Iron Body, with Side aria Brass 
Sor Gas Jets, Taps. and Bags. | SI ding Tube os < we 2100 
SUPERIOR WORKMANSHIP GUARANTEED. MAGIC LAN TE RN SLIDES IN GREAT VARIETY. 
Fourth Edition. 8vo, 14s. SIR JOHN LUBBOCK’S NEW WORK. 
THE 


ILLUSTRATED OPTIGAL MANUAL; On the Senses, Instincts, and Intelligence 


Hand-book of Instructions for the Guidance of Surgeons in Test- J . 
ing Quality and Range of Vision, and in Distinguishing and With Special Reference to Insects. 
Dealing with Optical Defects in General. 
BY 


Surgeon-General Sir T. LONGMORE, C.B., &c. SIR JOHN LUBBOCK, BART., M.P., F.R.S. 


Illustrated by 74 Drawings and Diagrams by Inspector-General 
Dr. Macponatp, R.N., F.R.S., C.B. Crown 8vo. 5s. 


WITH OVER ONE HUNDRED ILLUSTRATIONS. 


London: LONGMANS, GREEN, & CO. (International Scientific Series 


JOURNAL OF THE ROYAL ‘MICRO- ee ie : 
SCOPICAL SOCIETY. By LIONEL S. BEALE, M.B., F.R.S., 

(Published in February, April, June, August, October, and December). Professor of Medicine in King’s College, London. 
To NON-FELLOWS ss, per Number. OUR MORALITY AND THE MORAL QUESTION. 25. 62. 

Edited by FRANK CRISP, LL.B., B.A., one of the Secretaries of she 100 FIGURES OF URINARY DEPOSITS. 5s. 
Society, with the assistance of A. W. Bennett, M.A., B.Sc., F.1 URINARY AND RENAL DERANGEMENTS AND CAL- 
= ee — = i 8. ; Joun Mavatt, jun, RZ5 CULOUS DISORDERS, Diagnosis and Treatment. Now Ready, 55 

the Society. r SLIGHT AILMEN TS. Pp. 275- 55: 

In addition to the TRANSACTIONS and PROCEEDINGS of the HOW TO gh oss HE MICROSCOPE. 100 


Society, this Journal contains as a special feature a CLASSIFIED SUM- Plates. 21s. 
MARY OF CURRENT RESEARCHES relating to Zoology and Botany | THE MICROSCOPE IN MEDICINE. 86 Plates. 215. 
(more especially Invertebrata and Cryptogamia), and Microscopy, consisting BLIOPLASM : Introduction to Medicine and Physiology. 6s. 62. 
of Abstracts of the principal Papers published in the leading Journals, PROTOPLASM (New Edition preparing.) 
Transactions, &c., of all countries. Ys aie a ais ge TAL ACTI N 
No such a Summary of the scattered periodical literature of British and ON LIFE AND ON VITAL ACTION. 5s. 
Foreign Biological and Microscopical work is elsewhere to be obtained, | THE MYSTERY OF LIFE. 3s. 6d. 
pe me as it does the difficulty that a been a ed LIFE THEORIES AND RELIGIOUS THOUGHT. 5s. 
Zoologists, Botanists, and Microscopists in keeping au courant with what | =. aa m ik ” _ 
is being done by their fellow-workers of this and cchee countries. T HE ge eae g wl — om 8s. 6d. 
WILLIAMS & NORGATE, 14 Henrietta Street, Covent Garden, | DISEASE GERMS. (Soiled Copies only.) 5s. 64. 
London ; and 20 South Frederick Street, Edinburgh. ' London: J. & A. CHURCHILL. 


London: KEGAN PAUL, TRENCH, & CO. 
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SUBSCRIPTIONS TO. “NATURE.” 


i Be eee ee eure 

Half-yearly . . . cae «fe are 
RINE, 6. 6. rove aa wh a 0 0. oe oe Se 

To the United States, the Continent, &c. :— 
en a a 
NN Sw a6 me eo: 6 oe 
II 8S end, ae bors an OR 


To India, China, and Japan :— 


ano > 


Coane 


A ae ess ae 
= I A ee ee Abas 
Cuarterly ..... «+ Se in Sede ig 


CHARGES FOR ADVERTISEMENTS. 


Three Linesin Column 2s. 6¢. 9d. per Line after. 
& 8. 





One-Eighth Page, or Quarter Column. . . .0 18 
Quarter Page, or Half a Column. o oI 15 
Halfa Page,ora Column. ....... “3 F 
Woe Tage... « ra ie 
Money Orders payable to MA CMILLAN & a 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


Diary of “Societies. 


LONDON. 
THURSDAY, November 1. 
CHEMICAL IETY, at 8.—The Constitution of the Terpenes and of Ben 


Mevigniet 





zene: Dr A. Tilden, F.R.S 
LI NNEAN Rae at 8.—On the Flora of the Three Botanical Regions of 
Madagascar : Rev. Richard Baron.—Further Contributions to the Flora of 


Madaga rye being Descriptions of New Species from that Island: J. G. 
S. 


Baker, 
FRIDAY, November 2. 
GEOLOGISTS’ ASSOCIATION, at 8.—Conversazione. 











van) STANLEY. ISTANLEY fag 


Mathematical Instrument Manufacturer to H.M. Government, Council of 
India, Scienceand Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of Every Description, 


Of the Highest Quality and Finish, atthe most Moderate Prices. 
Illustrated Price List Post Free. ° 


W. F. S. obtained the only Medal in the Great Exhibition of 1862for 
Excellence of Construction of Mathematical Instruments, and the only 
Gotp MEDAL in the International Inventions Exhibition 1885 for Mathe- 
matical Work. Silver Medal, Architects’ Exhibition, 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
SECOND EDITION. 
GRIFFIN’S 


CHEMICAL HANDICRAFT. 


PRICE 4s. 7d. POST FREE. 


A CATALOGUE OF CHEMICAL APPARATUS ; 


ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 
Demy 8vo, 480 pp., Illustrated with 1600 Woodcuts. 
Most Complete and Cheapest List of Apparatus. 


JOHN J. GRIFFIN anp SONS, 22 GARRICK STREET, 
LONDON, W.C. 











THIS 


MOLLOWAYS PILLS |ifesers 


Is a Certain Cure for all Disorders of the LIVER, STOMACH 
AND BOWELS. A Great PURIFIER of the BLOOD; a 
Powerful Invigorator of the System, in cases of WEAKNESS 
AND DEBILITY, and is unequalled in Female Complaints, 





OXYHYDROGEN LIMELIGHT. 


SEASON 188: 1888- 89. 
COMPRESSED GAS SYSTEM. 


Most convenient, economical, portable, and safe for Lantern Work, Photo- 
graphy, Theatricals, Morse Code Signalling, Blowpipes for Brazing ané 
Welding, Balloon Inflation, and other uses. 


For Prices of highly-improved Steel Gas-Cylinders and other Apparatus, 
address— 


HOWARD LANE & CO., 
| 775, 116, 117 PALMERSTON BUILDINGS, 
OLD BROAD STREET, LONDON, E.C. 


Herston ds 


ACID PHOSPHATE. 


A liquid preparation of the phosphates, recommended by 


physicians for 


Dyspepsia, Mental and Physical Exhaustion, 
Nervousness, Weakened Energy, Indigestion, 
As a Drink in Fevers, Etc. 

It makes a Delicious Drink. Invigorating and Strengthening. 

For sale by all chemists. 
Pamphlet sent post paid on application to 


Rumford Chemical Works, Providence, R.I., U.S.A, 





Bxcellent Copies of the actual, natural Handwriting, also 
of Drawings, Music, even of elaborate Sketches, Pro- 
grammes, Plans (up to Double-Elephantsize), Shorthand, and 
Type-Writing are easily, quickly, and cheaply produced bythe 


AUTOCOPYIST 


Very fluid ink, used withordinary pen and paper. Auto-Circulars resemble 
written letters. Used atthe House of Lords, &c. 


AUTOCOPYIST DEPT. (A.£.T.Co., La.), 
London Wall, London, and 52 Princess makemconmmaneel 


On the rst of every Month, Price Sixpence 


THE ENTOMOLOGIST: 


AN ILLUSTRATED JOURNAL OF BRITISH ENTOMOLOGY: 
Edited by Joun T. CaRRINGTON, 
With the Assist ince of 
Freperick Bonn, F.Z.S. RICHARD SouTH. 
Epwarop A. Fitcu, F.L.S. J. JENNER WEIR, F.L.S. 
F. BucHANAN White, M.D. 

Contains Articles by well-known Entomologists on all branches of the 
Science; on Insects injurious or beneficial to Farm or Garden; Notes on 
Habits, Life-Histories; occurrence of Rarities, &c., there are Monthly 
Lists of Duplicates and Desiderata. 

WooncuT ILLusTRATIONS and occasional LiIrHoGRA®HED and Curomo- 
LITHOGRAPHED PLATES. 





SIMPKIN, MARSHALL, & CO., Stationers’ Hall Court. 
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MESSRS. MACMILLAN AND CO.S MATHEMATICAL WORKS. 


HIGHER MATHEMATICS. 
Curve Tracing in Cartesian Co-ordinates. By Wittiam 


WOOLSEY JOHNSON, Professor of Mathematics at the U.S. Naval 
Academy, Annopolis, Maryl and. Crewn vo. 4s. 6d. 
Examples in Physics. By D. E. Jones, B.Sc., Lecturer 


it Phys ics in University College of Wales, Aberystwyth. Fcap. 8vo- 
Introduction to Quaternions, with Numerous Examples. 
By P. KELI AND, M. \., F.R.S., and P.G. TAIT, M.A., Professors in 


th Der artment of Mathematics in the University of Edinbu irgh. Second 

E n. Crown dvo. 7s. 6d. 

How to Draw a Straight Line: 2 Lecture on Linkages, 
Ey A. » KEMPE. With Illustrations. Crown 8vo. 18. 6d. (Nature 
Series 

The Thichnnies of Machinery. By A. B. W. Kennepy, 

F.R.S., M.Inst.C.E., Pr of Engineering and Mechanical Techno- 

zy in University College, London. With Illustrations. Crown 8vo 


6d. 





fessor 


Differential Calculus for Beginners. By ALEXANDER 
KN\ Fcap. 
Higher Stemeneten. 


Fifth Edition. Globe 8vo. 4s. 6d. 
Dynamics for Beginners. 


By the Rev. J. B. Lock, M.A.> 


By the same Author. Globe 


Elementary Statics. By the same Author. Globe 8vo. 


Chemical Arithmetic. With 1200 Examples. By SYDNEY 


LUPTON, M.A., F.C.S., F 1.C., formerly Assistant Master in Harrow 
School. Second i dition. Fcap. 8vo. 4s. 6d. 

Physical Arithmetic. By ALEXANDER MACFARLANE, 

M.A., D.Sc., F.R.S.E., Ex: amin ier in Mathematics to the University of 


Edinburgh. Crow: 1 Bvo. 

Kinematics and Dynamics. An Elementary Treatise. 
By JAMES GORDON MAC mor ye pe M.A., D.Sc., Fellow of the 
Royal Societies of urgh and of Canada, Munro Professor « of Phy- 
sics in Datho yusie Colleg With Illustrations. 
Crown 8v« 10s. 6d. 

A Text- book of the Method of Least Squares. By 
MANSFIELD MERRIMAN, Professor of Civil Eng gineering at Lehigh 
University, Member of the American Philosophical Society, American 
Association for the Advancement of Science, &c. —m Svo. 8s. Ed, 


Elements of Descriptive ay By J. B. Mizar, 
¢ -E. Assistant Lecturer in Es gineering in Owens College 
ad Ed 


Weekly Problem Papers. 


for Mathematical Sch 





» Hi hs. Nova Scotia. 


, Manchester. 








With Notes intended for the 
larships, and for the 
iversities who are reading for nT 2 
ev. sweneed J MILNE, MA. Pri 
1 Matt em al Society, late Scholar o 
P. 4s. 6d. 


“Weekly Problem Papers.”’ By the same 






nts preparing 









St. John’s 





Solutions to " 


Author. row! 
Companion to ' ‘Weekly Problem Papers.” By the 
same Author. Crown $vo. tos. 6d. 


A Treatise on the Theory of Determinants. With 
uduated Sets of Examples. For use in Colleges and Schools. By 
TH SS. MUIR, M.A., F.R.S.E. » Mathematical Master in the High 


ol of Glasgow. Crown 8vo. 7S. 6d. 


An Elementary Treatise on Mechanics. 


Sch 


Fer 


the use 





f the Junior ¢ e University Ay the Hig in 
Schools. By S P ARKINSON, D.D R Tutor lector 
‘St. | hn’s Ml ege Camt ridge - With a Collectic n of Examples. 


Sixth Ec Re 1. Crown 8vo. 9s. 6d. 


Lessons | on Rigid Dynamics. By the Rev. G. Pirig, 
M.A., late Fellow and Tutor of Queen’s College, Cambridge; Professor 
of Mathematics in the University of Aberdeen. Crown 8vo. 6s, 


An Elementary Treatise on Conic Sections and Alge- 


BRAIC G ROME RY. With Numerous Examples and Hints for 
their Solutic especially designed for the use of Beginners. By G. 
H. PUC KL E, M.A. Fifth Edition, Revised and Enlarged. Crown 


vo. Ss. 
Differential Calculus, an Elementary Treatise on the; 
Founded on the Method of Rates or Fluxions, By JOHN MINOT 
RICE, Professor of Mathematics in the United States Navy, and 
WILLIAM WOOLSEY JOHNSON, Professor of Mathematics at the 
United States Naval Academy. Third Edition, Revised and Cor- 
rected. Demy 8vo. 18s. Abridged Edition, gs. 


MACMILLAN. AND CO., LONDON. [ 


HIGHER MATHEMATICS (continued). 


The Kinematics of Machinery. Outlines of a Theory of 
Machines. By Prof. F. REULEAUX. Translated and Edited by 
Prof. A. B. W. Kennepy, F.R.S., C.E, With 450 Illustrations, 
Medium 8vo. 215. 


Treatise on Marine Surveying. Prepared for the Use 
of Younger Naval Officers. With Questions for Examinations and 
Exercises principally from the Papers of the Royal Naval College 
With the Results. By Rev. JOHN L. ROBINSON, Chaplain and 
Instructor in the Royal Naval College, Greenwich. With Illustration 
Crown 8vo. 7s. 6d. 


A Treatise on the Dynamics of the System of Rigid 
BODIES. By EDWARD JOHN ROUTH, D.Sc., LL.D., F.R.S., 
Fellow of the University of London, Hon. Fell. w of St. Peter’s Colle ge 
Cambridge. W ith Numerous Examples. Fcurth and Enlarged Editic 

wo Vols. 8vo. Vol. I. Elementary Parts. 14s. Vol. II. The 
Advanced Parts. 14 

Stability of a Given State of Motion, particularly 

STEADY MOTION. By the same Author. Being the Adams Prize 


Essay for 1877. 8vo. 8s. 6d. 








Conic Sections. By CHARLES SMITH, M.A., Fellow and 
_—— or of > Tae Sussex College, Cambridge. Fourth Edition. Crow: 
Second 


An Elementary Treatise on Solid Geometry. 
Edition. By the same Author. Crown 8vo. 

A Treatise on Dynamics of a Particle. 
Examples. By Prof. TAIT and Mr. STEELE. 
Revised. Crown 8vo. 12s. 

A Treatise on the Motion of Vortex Rings. By J. J. 
THOMSON, Fellow of Trinity College, C ambridge, and Cavendish 
Professor of Experimental Physics, Cambridge. Seing an Essay 
which the Adams Prize was adj. udged in 1882 in the University of 
Cambridge. With Diagrams. 8vo. 6s. 


Applications of Dynamics to Physics and Chemistry. 


gs. 6d. a. 
With Numerous 
Fifth Edition 


By the same Author. Crown 8vo. 75, 6d. 
Works by I. TODHUNTER, M.A., F.R.S., D.Sc. 
Late of St. Jchn’s College, C ambrid, ge. 


Mechanics for Beginners. gw Numerous Examples. 
lition. 18mo.~ 4s.6d. KEY. 6s. 6d. 


An Elementary Treatise on the ‘Sinety of Equations. 


ew Edition, Revised. Crown 8vo. 7s. 6d. 


Plane Co-ordinate Geometry. as Applied to the Straight 


Line and the Conic Sections. With Numerous Examples. New 
lition, Revised and Enlarged. Crown 8vo. 75. 6¢ KEY. | tos. 6d. 

A Treatise on the Differ- “tial Calculus. With Nume- 
Examples. New E Crown vo. 10s. 6d. KEY 


A Treatise on the Integral Calculus and its Applica- 
TIONS. With Numerous Examples. New Edition, Revised a: 
Enlarged. Crown 8vo. 

Examples of Analytical Geometry of Three Dimen- 


SIONS. New Edition, Revised. Crown 8vo. 4s. 


10S. O¢ 


A Treatise on Analytical Statics... With Numerous 
ples. Fifth Edition. “ Edited by Prof. J. D. Everett, F.K.S., 
wn ovo. ics. 6d. 


A le of the Mathematical Theory of Probability, 


from the time of Pascal to that cf Laplace. 8vo. 15s, 


A History of the Mathematical Theories of Attraction, 
AND THE FIGURE OF THE EARTH, from the time of Newton to 
that of Laplace. 2vols. 8vo. 245. 

An Elementary Treatise on Laplace’s, Lame’s, and 
BESSEL’S FUNCTIONS. Crown 8vo. tes. 6d. 


Solid Geometry and Conic Sections, With Appendices 
on Transversals and Harmonic Division. For the Use of Schools. By 
Rev. J. M. WILSON, M.A., Head Master of Clifton College. New 
Edition. Extra fcap. 8vo. 3s. 6d. 


Woolwich Mathematical Papers, for Admission into the 
Royal Military Academy, Woolwich, 1889—1884 inclusive. Crown 8vo. 
38. 6d. 

Mathematical Problems, on Subjects included in the First 
and Second Divisions. of the Schedule of subjects for the Cambridge 
Mathematical Tripos Examination. Revised and Arranged by JOSEPH 
WOLSTEN HOLME, D.Sc., late Fellow of Christ’s College, sometime 
Fellow of St. John’s College, and Professor of Mathematics in the Royal 
Indian Engineering College. New.Edition, greatly Enlarged. 8vo, 12s 


_ Examples for Practice in the use of Seven-Figure 


LOGARITHMS, By the same Author. 8vo. 5s. 
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MACMILLAN & CO.'S NEW EDUCATIONAL BOOKS. 


A TEXT-BOOK OF PHYSIOLOGY. By Micuaret Foster, M.A., M.D., 
LL.D., F.R.S., Professor of Physiology in the University of Cambridge, and Fellow of Trinity College, Cambridge, &c. 
With Illustrations. Fifth Edition, largely Revised. In Three Parts. 8vo, Part I., comprising Book I.. BLooo—THE 
TISSUES OF MOVEMENT, THE VASCULAR MECHANISM. 10s. 6d. 





The Scotsman says:—‘‘ The extensions of the original work will be widely appreciated ; they greatly increase its value for 
students. . . . Its clearness of style and its numerous illustrations of experiments should make it of service to those who, while yet 
studying for professional purposes, yet desire to obtain a knowledge of the human mechanism.” 


EXPERIMENTAL MECHANICS. A Course of Lectures delivered at the Royal 


College of Science for Ireland. By Sir R. S. BALL, LL.D., F.R.S., Astroaomer-Royal of Ireland. Second Edition, 
with Illustrations. Crown 8vo. 6s, 


ABSOLUTE MEASUREMENTS IN ELECTRICITY AND MAGNETISM, 
THE THEORY AND PRACTICE OF. By ANDREW GRAY, M.A., F.R.S.E., Professor of Physics in the 
University College of North Wales. Second Edition. In Two Volumes, Crown 8vo. Vol. I., 12s. 6d. 


EXAMPLES IN PHYSICS. By D. E. Jones, B.Sc., Lecturer in Physics in 


University College of Wales, Aberystwyth. Fcap. 8vo. 35. 6d. 


LESSONS IN ELEMENTARY PHYSICS. By Batrour Stewart, M.A., LL.D., 
F.R:S., late Langworthy Professor of Physics in the Owens College, Manchester, and Professor of the Victoria University. 
New and Enlarged Edition. Fcap. 8vo. 45. 6d. 


NEW AND THOROUGHLY REVISED EDITION. 


A TREATISE ON CHEMISTRY. By Sir Henry E. Roscoz, F.R.S., and 
C. SCHORLEMMER, F.R.S. With Illustrations. _ 8vo. 
Vol. I. INORGANIC CHEMISTRY—The Non-Metallic Elements. 215. 


APPLICATIONS OF DYNAMICS TO PHYSICS AND CHEMISTRY. By 
J. J. THOMSON, M.A., F.S.S., Fellow and Assistant Lecturer of Trinity College, Cambridge, and Professor of 


Experimental Physics in the University of Cambridge. Crown 8vo. 7s. 6d. 


PRACTICAt. LOGARITHMS AND TRIGONOMETRIY, TEXT-BOOK OF. 


By J. H. FALMER, Head Schoolmaster R.N., H.M.S. Cambridge, Devonport. Globe 8vo. 45. 6d. 


SEVEN-FIGURE LOGARITHMS, EXAMPLES FOR PRACTICE IN THE 
USE OF. For Colleges and Schools. By JOSEPH WOLSTENHOLME, D.Sc., late Fellow of Christ’s College, some- 
time Fellow of St. John’s College, and Professor of Mathematics in the Royal Indian Engineering College, Cooper’s Hill. 
8vo. 5s. 

ELEMENTARY STATICS. By the Rev. J. B. Lock, M.A., Senior Fellow, 


Assistant Tutor, and Lecturer of Gonville and Caius College, Cambridge, formerly Master at Eton. Globe 8vo. 4s, 64. 


A TEXT-BOOK OF EUCLID’S ELEMENTS. Including Alternative Proofs, 
together with Additional Theorems and Exercises, Classified and Arranged. By H. S. HALL, M.A., and F. H. 
STEVENS, M.A., Masters of the Military and Engineering Side, Clifton College. Globe 8vo. Books I.-VI. 45. 6d. 

*,* Or in Two Parts. Part I., Books I. and II., 2s. ; Part II., Books III.-VLI., 3s. 


A SHORT ACCOUNT OF THE HISTORY OF MATHEMATICS. By W. 
W. ROUSE BALL, Fellow and Assistant Tutor of Trinity College, Cambridge, and of the Inner Temple, Barrister-at- Law. 
Crown 8vo. 10s. 6d. 


THE THEORY OF POLITICAL ECONOMY. By W. Srantey Jevons, LL.D. 
Edinb.), M.A. (Lond.), F.R.S., late Profes-or of Political Economy in University College, London, Examiner in Mental 
and Moral Science in the University of London. Third Edition, Revised, with New Preface and Appendices. Demy 
8vo. 105. 6d. 


HAND-BOOK OF MORAL PHILOSOPHY. By Henry Catverwoop, LL.D., 


Professor of Moral Philosophy, University of Edinburgh. Fourteenth Edition, largely Re-written, Crown 8vo. 6s, 





MACMILLAN AND CO., LONDON, 
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CLARENDON PRESS STANDARD SCIENTIFIC WORKS. 


COMPARATIVE ANATOMY OF THE VEGETATIVE 
ORGANS OF THE PHANEROGAMS AND FERNS. By Dr. A. 

DE BARY. Translated and Annotated by F. O. Bower, M.A., F.L.S. 
and D. H. Scott, M.A., Ph.D., F.L.S. With 241 Woodcuts and an 
Index. Royal 8vo, hz ulf-moroc CO, 22s. 6d. 
‘Deserves the enthusiastic praise of 


botanists.” 
Atheneum. 


OUTLINES OF CLASSIFICATION AND SPECIAL 
MORPHOLOG Y OF TS. A New Edition of Sachs’s “* Text- 
book of Botany, Book tie K- Dr. K. GOEBEL, Professor in the 
University of Rostock. Transl ated by H. E. F. GARNSEY, M.A., and 
Revised by I. B. Batrour, M.A., F.R.S., Professor of Botany, Edin- 
burgh. With 407 Woodcuts. Roy al 8vo, ’ half-mor cco, 2158. 

* As a clear, succinct, and scholarly abstract of all that is known up to 
date as to the morphology of plants from the highest to the lowest it will hold 
its own for several years to come.’’—A cademy. 


LECTURES ON THE PHYSIOLOGY OF PLANTS. 
JS VON HS. Translated by H. MarsHatt Warp, 
M é. UF L Ss. Fellow or Christ’s College, Cambridge, and Professor of 
Botany, R.LE. College, Cooper’s Hill. With 455 Woodcuts. Royal 
8vo, half-morocco, 31s. 6d. 
“Gives the fullest and clearest account of vegetable physiology in its 
present condition.” — Atheneum. 
An undertaking which must earn the heartiest thanks of English students 
of botany.” —Nature. 


COMPARATIVE MORPHOLOGY AND BIOLOGY OF 
THE FUNGI, MYCETOZOA, AND BACTERIA. By A. DE 
BARY. Authorized English Translation by H. E. F. Garnsey, M.A., 
Revised by I. B. Batrour, M.A., M.D., F.R.S., Professor of Botany, 
_ Edinburgh. With 198 Woodcuts. Royal 8vo, half- morocco, 225. 6d. 
“The most thorough and c omprehensive treatise upon these groups which 
tien appeared in any language.”—Nature. 


NEW EDITION OF PROF. ROLLESTON’S “ FORMS OF ANIMAL 
LIFE.’ 
FORMS OF ANIMAL LIFE. A Manual of Comparative 


Anatomy, with Descriptions of Selected Types. By the late GEORGE 
ROLLESTON, D-.M., .S. Revised and Enlarged by W. 
HATCHETT JACKSON, M’ A. Royal 8vo, Cloth, 36s. 

** A text-book of zoology, in many respects the most comprehensive that 
has yet appeared in the English language.”—O.xford Magazine. 

‘“‘Mr. Jackson has rendered a signal service to zoologists. 
Animal Life’ is a unique book.”—Nature 


all competent 


*Forms of 


A TREATISE ON STATICS. By G. M. MINCHIN, M.A. 
Third Edition. 8v9, Cloth, Vol. I., 9s. ; Vol. II., 16s. 

“* By far the best treatise on statics in the English language.’-—New York 

Nation, 

in fact, one of the best treatises of the day.’ 

Nature. 


COMPLETION OF PROF. PRESTWICH'S “GEOLOGY.” 


GEOLOGY : CHEMICAL, PHYSICAL, AND STRATI- 
GRAPHICAL. By J. PRESTWICH, M.A R.S., Professor of 
Geology, Oxford. Royal 8vo, Cloth, with Maps he Illustrations. Vol. 
I., Chemical and Physical, 25s. Vol. II., Physical and Stratigraphical, 
with New Geological Map of Europe, 36s. 

The Map of Europe, on Roller, or in Cloth Case, separately, 5s. 
‘* Stands out from the long range of modern treatises.” —Academy. 


A CLASS-BOOK OF ELEMENTARY CHEMISTRY. 
By W. W. FISH M.A., Aldrichian Demonstrator of Chemistry 
} in the University ma Oxford. Crown 8vo, with Sixty Engravings 
} on Wood, Cloth, 4s [Just published. 
| *,* Jn the selection  aieniiets the Author has followed in the main the 
| Sy labus of the Oxford Local Examinations for Senior Candidates and 
the Examination of Women, which is similar in extent to the Syllabus of 
the Preliminary Examination in the School of Natural Science and the 
| Preliminary Examination for Medicine at Oxford. 


| THE CONSTRUCTION OF HEALTHY DWELL- 

} INGS; namely, Houses, Hospitals, Barracks, Asylums, &c. By 
DOUGLAS GALTON. Ce., Fes, Ge 
Demy 8vo, Cloth, 1os. 6d. 


HARBOURS AND DOCKS: their Physical Features, 
History, Construction, Equipment, and Maintenance. By L. F. 
VERNON HARCOURT, M.A., Balliol College, Oxford, M. L.C.E. 
2vols. (Vol. I .Text; Vol. II. Plates. ) 8vo, Cloth, 25s. 

“The most complete modern book dealing with iacbomn and dock en- 
gineering, from a theoretical and practical point of view, now published in 
the English language.” —Zugineer. 


| 
| A TREATISE ON RIVERS AND CANALS, relating to 


’ 


**A most important work ; 


late Royal Engineers, 


the Control and Improvement of Rivers, and the Design, Construction, 
and Development of Canals. By SAME AUTHOR. 2 Vols. (Vol. I. 

Text; Vol. II. Plates.) 8vo, Cloth, 215. ; 
* Will probably form a text-book in all civil engineering colleges.’’— 
Lugineer. 


FULL CLARENDON PRESS CA TALOGL 'ES POST FREE ON, APPLICATION. 


LONDON : 


HENRY FROWDE, CLARENDON PRESS WAREHOUSE, AMEN CORNER, E.C. 








CAMBRIDGE UNIVERSITY PRESS. 


THE COLLECTED MATHEMATICAL 
PAPERS OF ARTHUR CAYLEY, M.A., F.R.S., 
Sadlerian Professor of Pure Mathematics in the University 
of Cambridge. Demy 4to. 10 Vols. Vol. I. to be 
published in January 1889. 255. [Ju the press. 

TREATISE ON GEOMETRICAL 
OPTICS. By R. S. HEATH, M.A., Professor of Mathe 
matics in Mason Science College, Birmingham. , Demy 
8vo. 2s. 6d. 

AN ELEMENTARY TREATISE ON 

GEOMETRICAL OPTICS, By R. S. Heatu, M.A., 

Professor of Mathematics in Mason Science College, 

Birmingham. Crown 8vo. 5s. 

TREATISE ON THE GENERAL 

PRINCIPLES OF CHEMISTRY. By M. M. Pattison 

Muir, M.A., Fellow and Prelector in Chemistry of Gon- 

ville and Caius College. Demy 8vo. ay Edition. 

[Nearly ready. 

ELEMENTARY CHEMISTRY. By M. 
M. PATTISON Murr, M.A., and CHARLES SLATER, M.A., 
M.B. Crown 8vo, 4s. 6d. 

PRACTICAL CHEMISTRY. A COURSE 
OF LABORATORY WORK. By M. M.Patrtison Murr, 
M.A., and D, J. CARNEGIE, B.A. Crown 8vo. 35. 

AN ELEMENTARY TREATISE ON 
QUATERNIONS. By P. G. Tarr, M.A., Professor of 
Natural P hilosophy in the University of Edinburgh. Demy 
8vo. New Edition. Preparing. 

A CATALOGUE OF THE PORTSMOUTH 
COLLECTION OF BOOKS AND PAPERS WRITTEN 
BY OR BELONGING TO SIR ISAAC NEWTON, 
Demy 8vo. 5s. 


A 


NEw VOLUME OF THE PirtT PRESS SERIES 
Crown 8vo, Price One Shilling, pp. 136. 


ELEMENTARY COMMERCIAL CEOCRAPHY. 


A SKETCH OF THE COMMODITIES AND THE 
COUNTRIES OF THE WORLD. 


By HUGH ROBERT MILL, D.Sc., 
F.R.S.E., F.R.S.G.S., 

Edinburgh University Extension Lecturer on Geography ; 

Lecturer on Physiography and on Commercial Geography 

in the Heriot-Watt College, Edinburgh. 

Recent examinations for Commercial Certificates by the 
Universities of Oxford and Cambridge, and by the Society of 
Arts, have brought the want of an adequate school-book of 
Commercial Geography into prominence. 

The study of Commercial Geography has been so recently 
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towns, and main traffic routes, are always described in their 
relation to the physical features of each region. 
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GEIKIE. The Teaching of Geography. Suggestions Regarding Principles and Methods, for the Use of Teachers. 
By Archibald Geikie, LL.D., F.R.S. 16mo. 60 cents. 

GEIKIE. The Scenery of Scotland; Viewed in Connection with its Physical Geology. By Archibald Geikie, LL.D., 
F.R.S. With numerous Illustrations. I2mo. $3.50, 

GOEBEL. Outlines of Classification and Special Morphology of Plants. By Dr. K. Goebel. Being a 
New Edition of Sachs’ Text-Book of Botany. Book II. Authorized English Translation by H. E. F. Garnsey, M.A., and 
‘Isaac B. Balfour, M.A., F.R.S. With 407 Woodcuts. 8vo. $5.25. « 

HALL and KNIGHT.~Higher Algebra. A Sequel to Elementary Algebra for Schools. By H. S. Hall, M.A., and 
5S. R. Knight, B.A. I2mo, 516 pages. $1.90. 

HARTLEY. A Course of Quantitative Analysis for Students. By W. H. Hartley, F.R.S. r16mo. $1.25. 

HEATH. A Treatise on Geometrical Optics. By R. S. Heath, M.A., D.Sc., Fellow of Trinity College, Cambridge. 
8vo. $3.50. e 

HUGHES. Geography for Schools. By Alfred Hughes, M.A. Part I., Practical Geography. With Diagrams. 12mo. 
60 cents. 

LOCKYER. Outlines of Physiography. The Movements of the Earth. By J. Norman Lockyer, F.R.S. With 
numerous Illustrations. I2mo. Paper covers. 60 cents. 

LOCKYER. The Chemistry of the Sun. By J. Norman Lockyer, F.R.S., With 134 Illustrations, Svo. $4.50. 

LUCAS. Introduction to a Historical Geography of the British Colonies. ly C. P. Lucas, B.A. 12mo., 


$1.10. 


MACGREGOR. An Elementary Treatise on Kinematics and Dynamics. By James Gordon Macgregor, 
M.A., D.Sc., Professor of Physics, Dalhousie College, Halifax, N.S. I2mo, 512 pages. $2.60. 

SACHS. Lectures on the Physiology of Plants. By Julius Von Sachs. Translated by H. Marshall Ward, M.A., 
F.R.S. With 455 Woodcuts. 8vo. $8.00 

SANDERSON. Translations of Foreign Biological Memoirs. I.—Memoirs of the Physiology of Nerve, of 
Muscle, and of the Electrical Organ. Edited by J. Burdon-Sanderson, M.D., F.R.S., Professor of Physiology in the Uni- 
versity of Oxford. 8vo. $5.25. 

STEWART and GEE. Lessons in Elementary Practical Physics. By Balfour Stewart, M.A., LL.D., F.R.S., 
and W. W. Haldane Gee. Vol. 1.—General Physical Processes. 12mo. With Illustrations. $1.50. Vol. II.—Electricity and 
Magnetism. With numerous Illustrations. $2.25. 

STOKES. The Burnett Lectures on Light, in Three Courses. By George Gabriel Stokes, M.A., F.R.S. 
I2mo. $2.00, Contents: On the Nature of Light; On Light asa Means of Investigation ; On the Beneficial t.ffects of Light. 
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BALFOUR. A Treatise on Comparative Embryology. By F. M. Balfour, M.A., F.R.S., Fellow and Lecturer 
of Trinity College, Cambridge. With Illustrations. Second Edition, reprinted without alteration from the First 
Edition. In 2 vols., 8vo. Vol. I., $4.50; Vol. II., $5.25. 

COTTERILL. Applied Mechanics: An Elementary General Introduction to the Theory of Structures 
and Machines, By James H. Cotterill, F.R.S., Associate Member of the Council of the Institution of Naval Architects, 
Associate Member of the Institution of Civil Engineers, Professor of Applied Mechanics in the Royal Naval College, 
Greenwich. Medium 8vo. $5.00. 

DANIELL. A Text-Book of the Principles of Physics. By Alfred Daniell, M.A., LL.B., D.Sc., F.R.S.E., 
late Lecturer on Physics in the School of \{fedicine, Edinburgh. With Illustrations. Second Edition, revised and 
enlarged. Medium 8vo. $3.50. 

* Prof. Danicll’s book is unquestionauly the best elementary text-book for advanced students that has as yet appeared in the English language, 
and while written especially with the view of adoption in medical colleges, is a valuable book to any school aiming to present the subject ina 
scientific and philosophical manner.""— The Chicagu Tribune 
FOSTER. A Text-Book of Physiology. By Michaei Foster, M.D., Sec. R.S., Professor of Physiology in the 

University of Cambridge. With Illustrations. Fourth Edition, revised. 8vo. $5.50. 

GAMGEE. A Text-Book of the Physiological Chemistry of the Animal Body. Including an Account of the 
Chemical Changes occurring in Disease. By A. Gamgee, M.D., F.R.S., Professor of Physiology in the Victoria Univer- 
sity, the Owens College, Manchester. 2 vols., 8vo, with Illustrations. Vol. I., $4.50. | Vol. II. in the press. | 


GEGENBAUR. Elements of Comparative Anatomy. By Professor Carl Gegenbaur. A Translation by F. 
Jeffrey Bell, B.A. Revised, with Preface by Professor E. Ray Lancaster, F.R.S. With numerous Illustrations. 8vo. 
$5.50. 

GEIKIE. Class-Book of Geology. By Archibald Geikie, LL.D., F.R.S. Profusely illustrated with woodcuts. 
12mo. $2.60. 

‘* We have no hesitation in declaring the book an excellent one, containing exactly such material as renders it especialty fitted for instruction. 
More than that. to the person with no geological turn of mind, the whole matter is so well combined, and the explanation so simple, that by reading 
the volume. nature's action in the past, as in the present, can be better understood; . . . will awaken on the part of the student curiosity and 
interest. for at once it can be seen how observation, generalization, and induction go hand in hand in the progress of scientific research.’’"— New 
York Times. 

GEIKIE. Text-Book of Geology. With Illustrations. Second Edition, revised and enlarged. 8vo. $7.50. 

‘*A noble and masterly work.’’— Christian Advocate. 

‘*In all respects a comprehensive and exhaustive text-book of geology ; discusses every phase of the science in the light of the latest researches 
and opinions, and is at once acceptable to the student and general reader.’’— Philadelphia Times. 

MUIR. The Elements of Thermal Chemistry. By M. M. Pattison Muir, M.A., F.R.S.E., Fellow and Prelector 
of Chemistry in Gonville and Caius College, Cambridge ; assisted by David Muir Wilson. 8vo. $3.25. 


MULLER. The Fertilization of Flowers. By Professor Hermann Miller. Translated and Edited by D’arcy W. 
Thompson, B.A., Professor of Biology in University College, Dundee. With a Preface by Charles Darwin, F.R.S 
With numerous Illustrations. Medium 8vo. $5.00. 

PHILLIPS. A Treatise on Ore Deposits. By J. Arthur Phillips, F.R.S., V.P.G.8., F.C.8., M. Inst. C.E., 
Ancien Eléve de l’Ecole des Mines, Paris, Author of ‘‘A Manual of Metallurgy,” ‘‘The Mining and Metallurgy of 
Gold and Silver,” etc. With numerous Illustrations. 8vo. $7.50. 

‘*In closing Mr. Phillips's volume we may congratulate him on having enriched our scientific literature with a contribution of substan‘ial value, 
which will probably remain for many a day a standard work of reference on its peculiar subject. Nor will its use be limited to English students, 
for the author’s wide knowledge of American ore deposits will probably render his book equally acceptable on the other side of the Atlantic.” 
—London Academy. 

SMITH. A Dictionary of Economic Plants: Their History, Products, and Uses. By John Smith. 
A.L.S., ete. 8vo. $3.50. 

VINES. Lectures on the Physiology of Plants. By Sydney H. Vines, M.A., F.R.S. 8vo. With numerous 
Illustrations. $5.00. 

WIEDERSHEIM. Elements of the Comparative Anatomy of Vertebrates. Adapted from the German 
of Robert Wiedersheim. By W. Newton Parker. With Additions. Illustrated with 270 woodcuts. 8vo. $3.00. 
ZIEGLER. Text-Book of Pathological Anatomy and Patho-Genesis. By Professor Ernst Ziegler, of 

Tiibingen. Translated and Edited for English Students by Donald Macalister, M.A., M.D., B.Sc., F.R.C.P., Fellow 
and Medical Lecturer of St. John’s College, Cambridge, Physician to Addenbrooke’s Hospital, and Teacher of Medicine 

in the University. With numerous Illustrations. Medium 8vo. 
Pat I. GE} .sRAL PATHOLOGICAL ANATOMY. $3.50. 
Part Il. SPECIAL PATHOLOGICAL ANATOMY. Sections L—VIII. $3.50. 
Part Ill. Sections IX.—XII. $3.50. 
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“Ought to be not only in every gentleman's library, but in every intelligent househol..-—New York 


= THE OXFORD 
ENGLISH DICTIONARY. 


COMPLETION OF THE FIRST VOLUME. 


Part IV. « Bra-Cass is issued in Two Sections; Section 1, Bra-Byz, $2 (completing the First Volume); 
Section 2, Ca-Cass, $1.25. 


THE FIRST VOLUME, STRONGLY BOUND IN HALF MOROCCO. PRICE, $13. NOW READY. 


A New English Dictionary on Historical - Principles 
FOUNDED MAINLY ON THE MATERIALS COLLECTED BY 
Che Pbilological Society. 


EDITED BY 


JAMES A. H. MURRAY, 


A. LONDON, HON, M.A. OXON, LL.D. EDINB., 1D.C.L., DURHAM, ETC. 


SOMETIME PRESIDENT OF THE PHILOLOGICAL SOCIETY ; 


WITH THE ASSISTANCE OF MANY SCHOLARS AND MEN OF SCIENCE. 


** No such work has ever before been attempted. A work of the utmost importance.”— 7imes. 

‘* For the first time we have a Dictionary based on historical principles.”--.Spectator. 

‘‘The execution beggars all eulogy.”—‘‘ This wonderful book.”—.5S¢. James's Gazette. 

‘*An achievement without parallel.”—Academy. 

** Stupendous.” —Guardian, 

‘* This dictionary is the most important contribution ever yet made to the history of our language. No one is safe in 
giving the history of an English word without consulting it. No one can consult it without learning something. . . No 
student of language can do without it ; every Anglo-Saxon may be proud of. it.” —/ndependent. 

‘* As for criticism in the ordinary sense, there can be no question of it. The Dictionary will itself be the greatest monu- 
ment of English philological criticism ever constructed.” —Literary Review. 

‘* No one will hesitate to say that the speedy completion of this vast undertaking is, or ought to be, an object of great concern 
to every educated speaker of English. . . . Every Englishman who can possibly afford it ought to do his part in forwarding 
this great enterprise of national interest by purchasing the parts as they appear.” —d thenaum. 


The OXFORD ENGLISH DICTIONARY endeavors to furnish an adequate account of the meaning, origin, and 


history of English words now in general use, or known to have been in use any time these 700 years. It endeavors to show, with 


regard to each individual word, when, how, in what shape, and with what signification it became English; what development of 
form and meaning it has since received ; which of its uses have become obsolete and which survive ; what new uses have since 
arisen, by what processes, and when. 
The present volume of the OXFORD ENGLISH DICTIONARY contains the words beginning with the letters A 
and B, embracing 31,254 words, not reckoning the simple combinations of obvious meaning, which are practically unlimited. 
a, Send for Prospectus and Specimen Page to the Publishers, 


MACMILLAN & CO., 
112 FOURTH AVENUE, NEW YORK. 
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